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Pabouasi nporpamma cocraBjieHa Ha 0CHOBe PegepaIbHOIO rocyAapcTBEeHHOI0 00pa3oBa-
TeJbHOI0 CTAHAAPTA 0CHOBHOIO0 0011ero odopasosanust (PI'OC O0OO0) odyuyarommxcs ¢ OB3,
aJaNTHPOBAHHOI OCHOBHOI1 00111€00pa30BaTeIbHOM MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa3o0-

BaHus o0y4arommuxcs c 311P

Ilnanupyemblie pe3yibTaThl OCBOCHUA Y4eOHOr0 nmpeaMera «MaremaTtuka» 5-6 kiaccebl

1) hbopMupoBanme MpeACTABICHUI 0 MAaTEMAaTHKE KaK O METO/Ie TIO3HAHHMSI IEHCTBUTEILHO-
CTH, MTO3BOJISIFOIIEM OMKCHIBATh U U3y4aTh peajbHbIe IPOLECCHl U SIBJICHHUS:

OCO3HaHHUE POJIM MaTeMaTHKH B pa3BUTHH Poccuu u mupa;

BO3MO>XHOCTh IIPUBECTU IPUMEPHI U3 OTEUECTBEHHOM U BCEMUPHON UCTOPUM MaTeMaTHye-
CKUX OTKPBITUN U X aBTOPOB;

2) pa3BUTHE YMEHHI paboTaTh C YYCOHBIM MaTEeMAaTHUYECKHUM TEKCTOM (aHATM3UPOBATh, U3-
BIIEKaTh HEOOXOMMYI0 HH(OPMAIIHIO), TOYHO U TPAMOTHO BHIPAXKATh CBOU MBICIH C TPUMEHEHUEM
MaTeMaTHYeCKON TEPMUHOJIOTUN U CUMBOJIUKHU, TIPOBOJIUTH KJIacCU(PHUKAILIUH, TOTHYECKHE 0O0CHO-
BaHUs, JOKA3aTeILCTBA MATEMATUYECKUX YTBEPKICHHI:

— OTIepUPOBaHUE TIOHATUSAMU: MHOKECTBO, 3JIEMEHT MHOKECTBA, ITOIMHOKECTBO, MPUHAITICK-
HOCTb, HAXO0XJICHHE TIepeCceUeHUs], 00BEMHECHHUSI TOJAMHOKECTBA B MPOCTEHIIINX CUTYaIUSIX;

— pelleHNe CIOKETHBIX 3a]]a4 Pa3HbIX THIOB Ha Bce apupMeTHdyecKue 1eHCTBUS;

~ IPUMEHEHHUE Ccrioco0a MOKUCKa PEHICHUS 3a/1a4H, B KOTOPOM PACCYKICHHE CTPOUTCS OT
YCJIOBHS K TPEOOBAHHIO HUJIM OT TPEOOBAHUS K YCIOBUIO;

— COCTaBJICHHE IJIaHA PEIICHUS 3a/1a4M, BBIJCIICHUE 3TAIIOB €€ PEIICHNUs, MHTePIIPETALUs BbI-
YHCIUTENbHBIX PE3YJIbTATOB B 33/1a4e, UCCIIeI0BaHNE TIOTYYEHHOTO PEIICHNUs 3aauH;

~ HAaXOXKJICHUE TIPOIIEHTA OT YKCIIA, YHCIIA TT0 IPOIEHTY OT HEro, HaX0XKIEHUS TPOIEHTHOTO
OTHOIICHUE JABYX YMCEN, HAXOXKICHUS MPOLIEHTHOTO CHUKEHUS WM MPOLEHTHOT'O MOBBIIICHUS Be-
JTUYHHBI;

— peleHne JOTUYEeCKUX 3a/1ay;

3) pa3BuTHE MPEACTABICHUN O YHCIIE ¥ YUCIOBBIX CUCTEMAaX OT HATYypPaJIbHBIX JI0 JEHCTBU-
TEJIbHBIX YMCEI; OBJa/IeHUE HABBIKAMH YCTHBIX, IMCbMEHHBIX, MHCTPYMEHTAJIbHBIX BHIYUCIICHUM:

— OTIEpUPOBAHUE TIOHATUSMU: HATypAIbHOE YUCIIO, IIEJI0€ YUCII0, OOBIKHOBEHHAS IPO0b, Iecs-
TUYHAas 1po0b, CMEIIaHHOE YHCII0, PAllMOHAIBHOE YHUCII0, UPPAIlMOHATIFHOE YHCIIO;

~ UCTIOJIb30BAaHUE CBOWCTBA YHCEI M 3aKOHOB apU(PMETHUECKUX OTEpaIfii ¢ YHCIaMH MPU
BBITIOJTHEHUH BBIYHCIICHUI;

— UCIOJIb30BAaHUE MPU3HAKOB ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHUH BBIUYMCICHUN U
pEIIeHnH 3a/a4;

— BBITIOJTHEHUE OKPYTJICHHUS YHCENl B COOTBETCTBHUH C IIPABHIIAMU;

— CpaBHEHHUE YHCET;

— OLICHWBAHUE 3HAYEHHS KBAJPATHOTO KOPHS U3 MOJOKUTEIHHOTO [[EIOT0 YHCIIa;

4) oBnageHne NPOCTEUITUMU crIoco0aMu NPECTABICHUS U aHAJIN3a CTATUCTUYECKUX JIaH-
HBIX; (DOPMHUPOBAHKE MPEICTABICHHUIA O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MUPE H O
Pa3IMYHBIX CIOCO0aX UX M3YYEHHUS, O MPOCTEUIINX BEPOSITHOCTHBIX MOJEIISAX; pa3BUTHE YMEHHM
W3BJIEKATh WH(OPMAIINIO, TPEICTABICHHYIO B TAOJIMIIAX, HA AUArpaMMax, rpadukax, ONMUCHIBaTh U
aHAJIM3UPOBATh MACCHUBBI YHCIIOBBIX TAHHBIX C MIOMOIIBIO MOAXOIAIINX CTATUCTUYECKUX XapaKTe-
PUCTHK, HCIIOIH30BATh MIOHUMAHNE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIHMX SBICHUH MPU TMPUHATHU
pELICHMIA:

— (hopMHUPOBaHKE MIPEICTABICHHS O CTATUCTUYECKUX XapaAKTEPUCTUKAX, BEPOSITHOCTH CITy-
YalHOTO COOBITH,

— peleHne MPOCTEUIITNX KOMOMHATOPHBIX 3a/1a4;

— OTIpe/ieNIEHUEe OCHOBHBIX CTATUCTUYECKHX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

— OLICHUBAHUE Y BBIUKCIICHUE BEPOSATHOCTH COOBITHUS B MPOCTEHUIITUX CIyYasiX;

— HAJIMYUE MPECTABICHUS O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUH, O
poJu 3aKOHA OOJBIINX YUCENl B MACCOBBIX SIBIICHUSX;

— YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKH, TIOJyYEHHBIE B ITPOLIECCE
pENICHUs IPUKIIAIHON 3a/1a4M, U3YICHHS PEATbHOTO SIBICHUS;



— pa3BUTHE YMEHHUI IPUMEHSTH N3YUEHHBIE MIOHATHSA, PE3yJIbTaThl, METOIbI JJIsl PEIICHUS 3a-
Jla4 MPaKTUYECKOT0 XapakTepa U 3a/1a4 U3 CMEKHBIX JUCLUILUIMH C UCIIOJIb30BaHUEM IIPU HEOOXO-
JMMOCTH CIPABOYHBIX MAaTEPUAIOB, KOMIIBIOTEPA, TOJIb30BATHCS OLICHKON M MPUKHUIKOM MPH MpaK-
TUYECKUX pacueTax:

— pacro3HaBaHUE BEPHBIX U HEBEPHBIX BBHICKA3bIBAHUH;

— OLIEHMBAHUE PE3yJIbTATOB BBIUYMCICHUN IIPU PELIEHUN IPAKTUUECKUX 3a/]1a4;

— BBITIOJTHEHHE CPAaBHEHHSI YMCET B PEalIbHBIX CUTYAIUSX;

— MICTIOJIb30BAaHHUE YHMCIIOBBIX BBIPAXKEHUH MPH PEILICHUH TPAKTUYECKUX 3aa4 U 3aj7ad U3 Ipy-
I'MX y4eOHBIX PEAMETOB;

— pelIeHue MPaKTHYECKUX 3aJau C MPUMEHEHHEM IIPOCTEHIINX CBOMCTB (GUTyYD;

— BBIIIOJTHEHHE MPOCTEUIINX MOCTPOSHUH U U3MEPEHH Ha MECTHOCTH, HEOOXOAUMBIX B pe-
aJIbHOM KU3HMU;

5) popmupoBanue ymMmeHH (hopMaNn3alui U CTPYKTYPUPOBAaHUS HH(OPMAIIUH, YMEHUS BbI-
Oupath criocoO MpeACTaBICHUs JaHHBIX B COOTBETCTBUU C IOCTABJICHHOM 3a7aueil - TabyuIbl, cXe-
MBI, Tpa(UKH, JUATPAMMBI, C UCTIOIB30BAHUEM COOTBETCTBYIOIIMUX MPOTPAMMHBIX CPEJICTB 00pa-
OOTKH JaHHBIX;

6) hopMUpOBaHHE HABBIKOB M YMEHHI 0€30MaCHOTO U [[EIeCO00pa3HOro MOBEACHHUS MPH pa-
00Te ¢ KOMIIBIOTEPHBIMU ITporpaMMamMu 1 B IHTepHeTe, ymeHust co0Ir01aTh HOPMbI HH(pOpMAaIH-
OHHOMW THKH U IIPaBa;

7) 1St CIIETIBIX M CIA0OBUISAIINX 00YYaAIOIIUX CS:

— BJIaJICHUE TIPABUJIAMH 3aIMCH MaTeMaTHUECKUX (POpMyJI U CrieliMaIbHBIX 3HAKOB penbedHo-
TOYCUHOM cucTeMbl 00o3HaueHuii JI. bpaiins;

— BJIaJICHHUE TAKTUIIBHO-0CA3aTEIIbHBIM CIIOCOOOM 00CIIEOBAHUS M BOCTIPUATHS PEIbEPHBIX
M300pakeHUH TIPEIMETOB, KOHTYPHBIX H300paKEHUI reOMETpUIECKUX (puryp u T.11.;

— YMEHHE YUTaTh pesbedHble TpapUKU 3JIeMEHTapHBIX QYHKIIUH Ha KOOPAWHATHOM MI0CKO-
CTH, IPUMEHSThH CHELMAIbHbIE IPUCIIOCOOICHUS IS PEIbe(PHOTO YepUECHHUS;

— BJIaJICHWE OCHOBHBIM (DYHKIIMOHAJIOM NIPOrpaMMbl HEBU3YaJIbHOT'O JOCTYIa K HHPOPMALUU
Ha skpane [1K, ymMmeHne ncnoap30BaTh NepcoHanbHble TUPIOTEXHUUECKUE CPEeICTBA UH(OpMAITH-
OHHO-KOMMYHHUKAI[HIOHHOI'O JIOCTYIA CIENbIMA 00y4YaroUMUCS;

8) 1t 00yUaIOIIMXCS ¢ HAPYIICHUSIMU OTIOPHO-JIBUTAaTEILHOTO amrapara:

— BJIaJICHUE CIIELUAIIbHBIMU KOMITBIOTEPHBIMH CPEJICTBAMHU IPEACTABICHUS U aHAIN3a JaHHBIX
¥ YMEHHE UCTIOJIb30BATh MIEPCOHAIBHBIE CPEACTBA JOCTYIIA C YYETOM JIBUTATEIbHBIX, peUe/IBUra-
TEJIBHBIX M CEHCOPHBIX HapyLICHWH;

— YMEHHE UCTOJIb30BaTh NEPCOHANbHBIE CPECTBA JOCTYIIA.

BBINYCKHUK Hay4MTcA B 5-6 Kjaccax (/151 MCN0JIb30BaHUA B NOBCEAHEBHOM KU3-

HU U o6ecneyeHUsA BO3MOXKHOCTH YCIIENIHOr0 NPO0/IKeHUs1 060pa30BaHMs Ha 6a-

30BOM YPOBHeE)

— OHGpPIpOBaTB Ha 62130BOM YPOBHC MOHATHAMU: MHOKCCTBO, 3JICMCHT MHOXCCTBA, IOA-
MHOXECTBO, IPUHA]IJIE)KHOCTb;

— 3a1aBaTb MHOXKCCTBA MICPCUNUCICHUEM UX 3JICMCHTOB;

—~  HaXOJWTh IepeceueHue, 00beIMHEHUE, TOAMHOXKECTBO B IPOCTEHILINX CUTYaIUsIX.

B noBcenHeBHOI KU3HM U IPU U3Y4YEHUH JAPYTUX NPeIMETOB:

—  pacro3HaBaTh JIOTUYECKU HEKOPPEKTHBIE BbICKA3bIBAHMUS.

Yucaa

—  OmnepupoBaTh Ha 6a30BOM ypOBHE MOHITHSIMH: HATYPAJIbHOE YUCIIO, LEN0e YUCIO0, OOBIK-
HOBCHHAasA ,Z[pO6I>, JACCATUYHAsA I[pOGB, CMCHIAHHOC YUCIIO0, pallMOHAJIIBHOC YUCIIO,

—  HCHOJIb30BaTh CBOMCTBA YMCEN W MPaBUJIA ACHCTBUU C PALMOHAIBHBIMHA YUCIAMH NPH
BBITIOJIHCEHUHN BLI‘II/ICHGHI/II\/'I;

—  HCIOJB30BaTh MPHU3HAKU JIEIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU BBIYMCICHUN U
PCIICHUN HCCJIIOKHBIX 3a1aY,

—  BBINOJHATH OKPYIJIEHUE PALMOHAIIBHBIX YHACET B COOTBETCTBUM C MPABUIIAMY;

- CpaBHUBATL pallMOHAJIBHBIC YHUCJIa.



— B noBceHeBHOM KU3HM M NIPH U3YYECHNH APYTUX NPeIMETOB:

—  OLICHMBATh PE3YJIbTAThl BBIYMCICHUH IIPU PEIICHUH NPAKTUYECKUX 3a/1a4;

—  BBIIOJHATH CPABHEHUE YHUCET B PEAIbHBIX CUTYaLMSIX;

—  COCTaBJIAITH YMCIIOBBIC BBIPAKEHUS IIPU PEIICHNUU IMPAKTUYECKHUX 3a1ad M 3a1ad U3 Apy-
I'MX y4eOHBIX MPEIMETOB.

CrarucTUKa U TeOpUs BEPOATHOCTEM

—  IlpexacraBnate AaHHBIEC B BUAE TaOIMII, AUATPAMM,

—  4uTaTh MHGOPMALMIO, IPEACTABICHHYIO B BUJIE TaOIUIbI, 1UarPaMMBI.

TexcroBbIe 3a1a4U

—  Pemath HecnoXHbIE CIOKETHBIE 3aJjaud Pa3HbIX TUIIOB Ha Bce apudmernueckue Ae-
CTBHUS;

—  CTPOUTh MOAEIb YCIOBHS 3a/1auu (B BUJE TAOJMUIBI, CXEMBI, PUCYHKA), B KOTOPOIl JaHbI
3HAUYEHUS JABYX U3 TPEX B3aUMOCBSI3aHHBIX BEIMUYMH, C LIEJIbI0 IIOUCKA PELICHNUS 3a/1a4H;

—  OCYHIECTBIATH CIOCOO MOMCKA PELIEHUs 3aJjaud, B KOTOPOM PacCyXJIEHHE CTPOUTCS OT
yCJIOBHSA K TpeOOBAaHUIO MM OT TpeOOBaHUSA K YCIOBHUIO;

—  COCTaBJIATH IUIAH PEIICHUS 3a[a4H;

—  BBIAENATH 3Tallbl pEICHU 33/1a4H;

—  HHTEPIPETUPOBATh BBIYMCIUTEIBHBIE PE3yJbTAThl B 3aa4e, UCCICNOBATh IOJIyYEHHOE
pellIeHne 3aa4uu;

—  3HaTh pa3IM4yue CKOPOCTEeil 00bEKTa B CTOSIUEH BOJE, IPOTUB TEUEHUS U [0 TEUCHUIO pe-
KH;

—  pelaTh 3a7a4d Ha HAXOXKJIECHUE YaCTH YMCIIA U YHCIIA 110 €r0 YacTH;

~  pemiath 3aJaud pa3HbIX TUNOB (Ha paboOTy, HA TOKYIKH, Ha JBM)KEHUE), CBA3BIBAIOIINX
TPH BEJINYUHBI, BBIIEIATH 3TU BEJIMYUHBI U OTHOILECHUS MEXIy HUMY;

—  HaxXOJUTh IPOLEHT OT YMCJA, YACIO M0 MPOLEHTY OT HET0, HAXOAUTh MPOLIEHTHOE OTHO-
LICHHWE JBYX YHCEJI, HAXOANUTD IPOLEHTHOE CHIKEHUE WIN ITPOLEHTHOE NOBBIICHUE BEJIUYHHBI;

—  pelIaTh HECIIOKHBIC JIOTUYECKUE 3a4a4U METOJOM PACCYKICHUMN.

— B noBceHeBHOM KU3HM M NIPH U3YYECHNH APYTUX NPeIMETOB:

—  BBIIBUI'aTh TMIIOTE3bI O BO3MOKHBIX ITPENEIbHBIX 3HAYCHHUSX NCKOMBIX BEIMYUH B 33]1a4e
(nenatb NPUKUIKY)

Harasanasi reomerpust

I'eomeTpuuyeckue purypbl

—  OmnepupoBath Ha 0a30BOM ypOBHE MOHATHAMH: (Urypa, TOUKA, OTPE30K, MpsMas, JIyd,
JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK M YETBIPEXYTOJIbHUK, MPSIMOYTOJIBHUK M KBaJapart,
OKPYKHOCTb U KpPYT, IIPSIMOYTOJIbHBIN Napasuienenunes, kyo, map. M3o0paxars u3ydyaemele Gury-
PBI OT PYKH U C TOMOUIBIO JINHEWKH U TUPKYJIS.

B noBcenHeBHOM KM3HHM U NIPH U3YYEHUH APYTHX NPEAMETOB:

—  pemiath MPaKTUYECKUE 33/1a4H ¢ IPUMEHEHHUEM MPOCTEHIINX CBOMCTB UTyp.

H3mepenus 1 BbIYMCICHUSA

—  BBIIOJHATh U3MEPEHUE JUIMH, PACCTOSHUMN, BEJIMUYUH YIJIOB, C IOMOLIbI0 HHCTPYMEHTOB
IUISL U3MEPEHUH IJIMH U YIJIOB;

—  BBIYHCIATH IUIOIIAIU IPSIMOYTOJIbHUKOB.

B noBcenHeBHOM KM3HHM U NIPH U3YYEHUH APYTHX NPEAMETOB:

—  BBIYHCIATH PACCTOSHUS HAa MECTHOCTH B CTAaHAAPTHBIX CHUTyalUsX, IUIOIIAIU MPAMO-
YTOJIBHUKOB;

—  BBINOJHATH NMPOCTEHIINE MOCTPOCHUS U M3MEPEHHsS Ha MECTHOCTH, HEOOXOIUMBIE B pe-
aJIbHOM JKU3HH.

HcTopusa MaTeMaTHKHU

—  ONWCBHIBATH OTJEJbHBIC BBINAIOIINECS PE3YyJIbTaThl, MOJYYEHHBIE B XOJ€ PA3BUTHUS MaTe-
MaTHKHU KaK HayKu;

—  3HATh NPUMEPHI MAaTEMAaTUYECKUX OTKPBITUM U MX aBTOPOB, B CBSI3U C OTECYECTBEHHOH U
BCEMHUPHON UCTOPUEH.



BbINyCKHHMK NOJYYUT BO3MOXKHOCTbh HAYyYUThCA B 5-6 K1accax (418 o6ecriedeHUust
BO3MO>KHOCTH YCHEIIHOTO NPO/0/KEeHHUA 06pa30BaHUsA HA 6a30BOM U yIJ1Iy6JIEeHHOM
YPOBHSX)

Conep:xxaHue mnporpaMmbl

Copnepxanne KypcoB MaTeMaTWKH 5—6 KIaccoB, anreOpbl U reoMeTpun 7-9 KiiaccoB 00b-
€IMHEHO KaK B MCTOPUYECKHU CIIOKMBIIKECS JUHUU (YHCIIOBasi, anreOpanyeckas, reoMeTpuyecKas,
(GbyHKIMOHATBHAS U JIP.), TAK ¥ B OTHOCHUTEIILHO HOBBIE (CTOXACTHYECKas JIMHMSA, «peajbHast MaTe-
MaTuKa»). OTAeIbHO NMPeACTaBICHBI JIMHUS CIOKETHBIX 3aJ1a4, UICTOPHYECKast TUHUS.

DNEMEHTHI TEOPUHM MHOXKECTB U MaTEMAaTHUYECKOM JIOTUKU

Cormacao ®I'OC ocHOBHOro 001Ier0 00pa3oBaHUS B KypC MaTEMaTHKH BBEICH pasel
«Jloruka», KOTOpBI HE IpeaIoJaracT JOMOJIHUTEIbHBIX YacOB HAa M3YYEHHM M BCTPAUBAETCS B
pa3IMyYHbIe TEMbl KYpCOB MaTeMaTHKU U HHGOPMATUKU U MIPEABAPSAETCS 03HAKOMIIEHHUEM C AJIEMEH-
TaMU TEOPUH MHOXKECTB.

MHokecTBa M OTHOLIEHUSI MEXKIY HUMHU

MHO0X€eCTBO, XapaKTEpUCTHUECKOE CBOMCTBO MHOYKECTBA, AIEMEHT MHOXECTBA, IIyCTOE, KO-
He4yHoe, OeckoHeuHoe MHOXkecTBO. [loamHOxkecTBO. OTHOIIEHHE NMPUHAAICKHOCTH, BKIIOYCHHUS,
paBeHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3aJaHUsI MHOXKECTB, PACIIO3HABAHUE TOMHOKECTB H
3JIEMEHTOB MOJAMHOKECTB C UCII0JIb30BAaHUEM KPYroB Diiepa.

Onepanuu HaJ MHOXKECTBaMU

[lepeceuenre U 00beIMHEHHE MHOXECTB. Pa3HOCTH MHOXKECTB, TOMOJIHEHHE MHOXECTBA.
WuTepnperanus onepaunii HaJ MHOXKECTBAMU € TIOMOIIIbIO KPYroB Dilnepa.

DJIEMEHTBI JIOTUKU

Onpenenenne. YTBepkaeHUsA. AKCUOMBI U TeopeMbl. [okazaTenbcTBo. Jl0Ka3aTenbCTBO OT
npotuBHOTO. Teopema, oOpaTHas gaHHOU. [IpumMep 1 KOHTpIIpUMED.

BrickaspiBanus

VICTUHHOCTB M JIO)KHOCTh BbICKa3bIBaHMs. CIOKHBIE M MPOCThIE BbICKa3bIBaHuA. Onepanun
HaJ BBICKA3bIBAHUSAMHU C MCIIOJIIb30BAHMEM JIOTMUECKHUX CBS30K: M, WJIU, HE. Y CIOBHbIE BbICKa3bIBa-
HUS (MMIUTAKAIIH ).

CopepxaHue Kypca MaTeMaTUKH B 5—6 Kiaccax

HatypanbHble uncia u HyJIb

HarypasbHblii psif 4ncel ¥ €70 CBOMCTBA

HatypanbHoe 4nciio, MHOKECTBO HaTypaJIbHBIX YHCE U €0 CBOWCTBA, M300pakeHUe HaTy-
paJbHBIX YHMCENI TOYKAMH HA YUCIIOBOU NpsAMOU. Vcronp30BaHue CBOMCTB HaTypabHBIX YHCEIl IIPU
penieHnu 3a1ay.

3anuch U YTEHHUE HaTYPaJIbHBIX YHCEI

Pazmune mexny nudpoi u yucioM. [lo3unmonHas 3anmMch HaTypaJIbHOTO YKCTIa, IIOMECT-
HOE 3HauYeHHe UQPBI, pa3psaasl U KIACCHl, COOTHOLICHUE MEXIY ABYMS COCETHHUMH pa3psiIHBIMU
€AMHULAMU, YTCHHUE U 3aIIUCh HATYPAJIbHBIX YNCEI.

OxpyrieHne HaTypalbHbIX YNCEN

HeoOxonumocts okpyrienus. [IpaBuno okpyriieHust HaTypalbHbBIX YUCEIL.

CpaBHeHuE HaTypaJIbHBIX YHUCEN, CpaBHEHHE € YrcaIoM 0

[lonsiTHE O CpaBHEHHMM 4YHCEJ, CPABHEHUE HATYPAJIbHBIX YUCEN APYT C APYTOM U C HYJIEM,
MaTeMaTHUYeCcKas 3aIiCh CPABHEHUH, CIOCOOBI CPABHEHUS YUCEIL.

JlelicTBUA ¢ HATypaJlbHBIMU YUCJIaMHU

CnoxxeHue M BBIYUTAHUE, KOMIIOHEHTHI CJIOKEHUS M BBIUWTAHUSA, CBSI3b MEXKIYy HHUMH,
HaxO0JICHHE CyMMBbl U Pa3HOCTH, U3MEHEHHUE CYMMBbI U PA3HOCTH NPU U3MEHEHUU KOMIIOHEHTOB
CJIOKEHUS U BBIUUTAHUS.

YMHOXEHUE U JIeJIEHUEe, KOMIIOHEHThl YMHOXKEHHUS U JEJICHHS], CBA3b MEXKIYy HUMH, YMHO-
KEHUE U CIIO)KEHHE B CTOJIOMK, JIeICHHE YrOJKOM, MPOBEPKa pe3ybTaTa C MOMOIIBIO MPUKUIKH U
00paTHOTO JACHCTBUSI.

[lepemecTuTenbHBINA U COUYETATEIbHBIN 3aKOHBI CJIOKEHUS M YMHOXKEHUS, paclpeleIUTelb-
HBIM 3aKOH YMHOXXEHHUSI OTHOCUTENIBHO CIOXEHHs, 000OCHOBAaHUE aJrOPUTMOB BBITIOJHEHUS apUd-



METHUYECKUX JIEUCTBUM.

CrerneHb ¢ HATYpaJbHBIM [TOKa3aTeIeM

3amuch Yuclia B BUAEC CyMMBI Pa3psIHBIX CJIaraeéMbIX, MOPSIOK BBIMOJHEHUS JCHCTBHIA B
BBIPKEHUSX, COJIEPIKALINX CTENCHb, BHIYMCICHUE 3HAUEHNUH BBIPAXKEHHM, COIEPIKALX CTEIEHb.

Hucnossle BEIPAKECHUS

YuciioBoe BbIpaKEHHUE U €T0 3HAYEHUE, MOPSAIOK BBITIOJHEHUS IEHCTBUII.

JleneHue ¢ 0CTaTKOM

Jlenenue ¢ OCTaTKOM Ha MHOYKECTBE HATYpaJIbHBIX YMCEJ, CBOWCTBA JIEJICHUS C OCTATKOM.
[TpakTudeckue 3a/1a4u HA JIEICHUE C OCTATKOM.

CBolicTBa ¥ IPU3HAKH IECITMMOCTH

CBOICTBO ACIMMOCTH CYMMBI (pa3HOCTH) Ha yucio. [Ipuznaku nenmumoctu Ha 2, 3, 5, 9, 10.
[Ipusnaku nenumoctu Ha 4, 6, 8, 11. JlokazaTenbCTBO MPU3HAKOB JEIUMOCTH. PenieHne nmpakTuye-
CKHUX 3aJa4 C MPUMEHEHUEM MMPU3HAKOB JIEITUMOCTH.

PasnosxeHue yncna Ha MPOCThIE MHOXKUTETH

[IpocTeie 1 cocTaBHBIE YnCa, pemeTo DpaTochena.

Pasno)xeHrne HaTypajJbHOTO YMCIIa HA MHOXHUTENH, Pa3fioKeHUE Ha MPOCThIE MHOXKUTEIH.
KonuuecTBo aenuteneil 4ucia, alrOpUTM PA3IOKEHHUS YUCIA HAa MPOCTHIE MHOXKUTENH, OCHOBHAS
TeopemMa apuPMeTHKH.

AnrebpanuecKkue BhIpaXKeHUs

Hcnonp3oBanue OykB Uit 0003HAUYEHHUs YHUCEIN, BBHIYHUCICHHE 3HAYEHUs alreOpandyecKoro
BBIPKCHUS, MPUMEHEHHE anreOpandecKuX BBIPAXKCHHH IS 3allUCH CBOWCTB apU(METHUIECCKHIX
NENCTBUM, TpeoOpa3oBaHue aNreOpandecKuX BhIPAKCHHM.

[Jenvurenu u KpaTHble

Jlenutenb u ero CBOMCTBA, OOITUI IETUTENh IBYX U Oosiee rcell, HanOOIbIINi 00IImiA Je-
JUTEINb, B3aUMHO TPOCTHIE YMCIIA, HaXOXKJIeHUEe HambOobiero odmero aenutens. KpatHoe u ero
CBOICTBa, 00IIIee KpaTHOE ABYX U Oosiee yuces, HauMeHblee 001ee KpaTHOe, CIIocoObl HaX0XkK/Ie-
HUSl HAaUMEHBIIIEro 00IIEero KpaTHoro.

Hpobu

OOBIKHOBEHHBIE APOOH

Honsi, gacth, ApoOHOE uncio, qpodb. J[podHOe urcio kKak pe3ynbrar AeneHus. [IpaBunbHbIe
Y HETMIPaBUJIbHBIE IPOOH, CMeMaHHast IPO0b (CMEIIaHHOE YHCIIO).

3amuch HATYpallbHOTO YHUCJAa B BHJE JPOOU C 3aJaHHBIM 3HAMEHATelleM, MPeoOpa3oBaHKe
CMENIaHHOW IpoOH B HEMPABHIIbHYIO IPOOb U HA0OOPOT.

[IpuBenenue apoOeii k odmemMy 3HamMeHaTeno. CpaBHEHUE OOBIKHOBEHHBIX IPOOCH.

CrnosxeHue U BbIUMTAaHHE OOBIKHOBEHHBIX Ipo0eil. YMHOXKeHHEe U JelleHue OOBIKHOBEHHBIX
IpoOeii.

ApudmeTnaeckue AHUCTBUS CO CMEIIAHHBIMH IPOOSIMHU.

Apudmerndeckue 1eHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Crioco0sI parmoHaIM3aIliy BHIYUCICHHH U UX TPUMEHEHUE TP BHIMIOJTHEHUH ACHCTBU.

JlecsitTuunbie qpoou

Ilemass u apoOHas dactu AecaTHYHOU Apoou. IIpeoOpa3zoBaHme ACCATUYHBIX napobei B
oObIKHOBeHHBIE. CpaBHEHHUE JECITHUHBIX ApoOeil. CloKeHre M BBIUUTAHUE JECITHYHBIX TPOOCH.
OxkpyriieHne ASCATUYHBIX APOoOei. YMHOXEHNE U JIeJIeHUue JIeCITHYHBIX npobeid. [IpeoOpazoBanue
OOBIKHOBEHHBIX Jpo0ei B necsiTuanble 1poou. KoHneunsie u 6eCKOHEUHbIE AECATHYHBIE APOOH.

OTHOILIIEHHE ABYX YKCEI

Macmtab Ha miane u kapre. [Iponopuuun. CoiicTBa mponopuuii, NpUMEHEHHE TPOIOPIUI
Y OTHOIICHUH IIPU PEIlIeHUH 3a]1au.

Cpennee apuMeTHUECKOE YUCET

Cpennee apudmMernueckoe IByX uuceln. M3o0pakeHne cpemHero apuMeTH4ecKoro JBYX
qrces Ha YMCIIOBON MpsiMoi. Perienne nmpakTuyeckux 3ajad ¢ MPUMEHEHHEM CpPEeIHero apudmMeTu-
yeckoro. CpeaHee apupMeTHIecKOe HECKOJIBKUX YHCET.

[IpouenTsl

[Tonsitue mpoueHTa. BerunciaeHue mpoueHToB OT YKcia M YKclia M0 U3BECTHOMY IMPOILICHTY,



BBIPAKEHUE OTHOILLEHUS B MIPOLIEHTAX. PellleHne HECI0KHBIX TPAKTUYECKUX 3a]a4 C IIPOLECHTAMH.

JnarpaMmbl

CronbuaTsie U KPYroBble 1uarpammsl. M3Bnedenne napopmanuu u3 auarpamm. M3obpaxe-
HUE JUarpaMM I10 YUCJIOBBIM JAHHBIM.

PanmonanbHbie yucia

[TonoxuTenpHble U OTPULIATENIBHBIEC YUCIIA

N3o6pakenne yucen Ha YUCIOBOM (KoopAMHATHOM) mpsiMmoil. CpaBHeHue uucen. Moayib
YHUCIIa, TEOMETPUYECKAs] MHTEPIIpeTauus MOAYIs ynucia. J[eWCTBUS C MOJOKUTEIbHBIMU U OTpULIA-
TEIbHBIMU YKcIIaMU. MHOKECTBO LIEJIBIX YHCEI.

[TonsiTue o pauroHaneHOM umcie. [lepBUuHOE peACTaBIEHNE O MHOKECTBE pAllMOHATIBHBIX
yucen. JleicTBUs ¢ pauiMOHAIbHBIMU YU CIIaMHU.

Penrenue TeKCTOBEIX 3amau

EnuHunpsr u3MepeHuil: UIMHBL, II0MA 1, 00beMa, MacChl, BpEeMEHH, CKOPOCTU. 3aBUCUMO-
CTU MEXIYy €IMHULAMU M3MEPEHUs KaXI0M BEJIUYMHBI. 3aBUCUMOCTH MEX]Y BEIMYMHAMH: CKO-
POCTh, BpeMsl, PaCCTOSIHUE; IPOU3BOJUTEIBHOCTD, BpeMs, paboTa; LieHa, KOJINYECTBO, CTOUMOCTb.

3amaun Ha Bce apuMEeTHUCCKHUE TCHCTBUS

Pemenne TekcTOBBIX 3amau apudmernueckuM crocobom. Mcnonb3oBaHue TaOIHIL, CXeM,
YEPTE)KEU, APYIUX CPEACTB IPEACTABICHUS JAHHBIX IIPU PELICHUU 3a1a4H.

3amauun Ha JABMKEHUE, padOTy U MOKYIKH

Pemrenne HeclioKHBIX 3a/1a4 Ha JBUKEHHE B IIPOTHBOIOJOXKHBIX HAIIPaBICHUSAX, B OJTHOM
HaIpaBJICHUH, ABM)KEHHE 110 PEKE 110 TEUEHUIO U NIPOTUB TeueHUs. PerieHne 3a1ay Ha COBMECTHYIO
pabory. [IpumeHeHune apoOeit mpu pereHrn 3a1a4.

3aa4M Ha 4acTH, AOJH, IPOLEHTHI

Pemenne 3amay Ha HaxOXKJIEHHWE YacTH 4YWCJIa U YUCIA 0 €ro dactu. PemieHue 3agad Ha
IIPOLEHTHI U Aoau. [IpuMeneHne mponopuuii Ipy peleHu  3a1au.

Jlornueckue 3amauu

Pemiennie HeCOXXHBIX JJIOTHYECKHUX 33/1a4. Pernienne Toruyeckux 3ajad ¢ moMoIiso rpados,
TabIuII.

OcHOBHBIE METOIbI PEILIEHUsI TEKCTOBBIX 33/1a4: apuMeTuyecKui, mepedop BapuaHTOB.

Harnsannas reomerpus

Ourypsl B okpykaroleM mupe. Harmsanele mpeacraBieHuss o (urypax Ha IUIOCKOCTH:
npsiMasi, OTPE30K, JIy4, yroJl, JJOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. UeThIpexXyrojbHUK,
MPSIMOYTOJIBHUK, KBaJpaT. TpeyroapHUK, BHIBI TPEYroJbHUKOB. [IpaBHIIbHBIE MHOTOYIOJBHUKHU.
N300paskeHre OCHOBHBIX TeoMeTpuueckux (uryp. B3anmuoe pacrnonosxeHue IBYX HPSMBIX, ABYX
OKPY>XKHOCTEH, MPSIMOA U OKPYXKHOCTU. [[nmmHa oTpeska, JomaHOW. EAuMHUIBI U3MEpEHUs JJIMHBI.
ITocTpoeHune orpe3ka 3ajaHHOM JUIMHBL. Buasl yrinos. I'pagycHas Mepa yria. M3mepenue u noctpo-
€HHUE YTJIOB C MIOMOIIBIO TPAHCIIOPTHPA.

[lepumeTp MHOTOyronpHuKa. [loHATHE MOy GUIyphl; AMHULBI U3MEPEHUS TUTOIIAH.
[Tnomaap npsiMoyroyibHUKa, KBajparta. [IpubmmkeHHoe n3MepeHue miomaau Guryp Ha KieT4yaTou
Oymare. PaBHoBenukue GUrypsl.

Harnsaneie npencraBieHus 0 MIPOCTPAHCTBEHHBIX (purypax: Ky0, mapasuienenurnes, npusma,
nupamuia, map, cepa, KoHyc, mumHap. M3o0pakenne npocTpancTBeHHBIX Guryp. Ilpumeps ce-
yeHuil. MHororpanauku. IIpaBusibHbie MHOTOTpaHHUKH. [IpuMepbl pa3BepTOK MHOTOTPAaHHUKOB,
LWIMHpA U KOHYCA.

[Tonsitne o6bema; enuHUIBI 00beMa. OOBEM IPSIMOYTOJILHOTO MapasuieNienuiesa, Kyoa.

[Tonsarue o paBenctBe Quryp. LlenTpanbHas, oceBast U 3epkajibHas cummeTpun. M3o0paxe-
HUE CUMMETPUYHBIX QUTYP.

Pemrenne npakTHueckux 3aaad ¢ IPUMEHEHUEM MTPOCTEUIITNX CBOUCTB (UTYD.

Uctopusa mateMaTnku

[osiBnenue mudp, 6yks, ueporindoB B MPOLECCe CUETa U paclpeeCHUs MPOIYyKTOB Ha
HpeBuem bnmxaem Boctoke. CBsizb ¢ HeonuTruueckoil peBoIIOIKEH.

Poxnenne mectuaecaTepuyHON cucTemMbl curcieHus. [losiBneHne necATUYHON 3alucu M-
Ccell.



Poxxnenne u pazsutue apupmernku HarypainbHbix yucen. HOK, HO/I, npocteie uncna. Pe-
meTo DparocheHa.
[osiBneHre Hy/Is M OTPUIIATENBHBIX YHCEN B MaTeMaTuke ApeBHOCTH. Ponb Jlnodanra. Ilo-

wenty (-1)(-1)=+1,

HpoOu B BaBmione, Erunrte, Pume. OTKpbITHE A€CATHUHBIX ApoOeil. CTapuHHBIE CHCTEMBI
Mep. Jlecsatruanbpie Apodu 1 MeTpuueckas cuctema mep. JI. MarHumkum.
IInanupyemMsie pe3yJbTaThbl 0CBOCHHS NpeaMeTa
«MaremaTuka: ajredpa, reoMeTpus»

1) oBnazieHNe CUMBOJIBHBIM SI3IKOM aJITeOpbl, TPHUEMaMH BBITIOJIHEHUS TOXKIECTBEHHBIX TIpe-
00pa3oBaHMI BhIpAKEHUH, PEIICHUS YPaBHEHUM, CUCTEM YpaBHEHUH, HEPABEHCTB U CUCTEM Hepa-
BEHCTB; YMEHHUS MOJICIIMPOBATh pealibHbIE CUTYallUU Ha A3bIKE anreOpbl, UCCIEI0BaTh MOCTPOCH-
HbI€ MOJIEJIU C UCTIOJIb30BAHUEM allllapaTa ajareOpbl, MHTEPIPETUPOBATH MOIYUYEHHBIN pPe3yIbTaT:

— BBINIOJTHEHHUE HECTIOXKHBIX MTPE0OPa30BaHU /17151 BHIYMCIICHUS 3HAUEHUH YHC-
JIOBBIX BBIPDAKECHUM, COJAEPIKAIINX CTEIICHN C HATYPAJIbHBIM [TOKA3aTEIEM, CTEIICHH C
LIEJIBIM OTPHULIATEIbHBIM [T0KA3aTEIEM;

— BBIIIOJHEHHE HECIIOKHBIX ITPE0Opa30BaHUM LIEbIX, APOOHO PaLMOHATBHBIX
BBIPQ)XEHUI U BBIPAXKEHUH ¢ KBapaTHBIMU KOPHSIMH; PACKPBIBATH CKOOKHU, IIPUBOTUTH
1o100HBIE cllaraeMble, UCIOIb30BaTh (POPMYJIbI COKPAILIEHHOI'O YMHOKEHHS;

— pEILICHME JIMHEWHBIX U KBaJPATHBIX YPABHEHUI U HEPABEHCTB, YPABHEHUN U
HEPABEHCTB CBOSIIMXCS K IMHEWHBIM WM KBAaPAaTHBIM, CUCTEM YPABHEHUM U HEPA-
BEHCTB, N300pakeHHe PeIICHUI HEPAaBEHCTB U UX CUCTEM Ha YHCIIOBOM MPsIMON;

— OBJAJICHHE CUCTEMOM (DYHKIIMOHAIBHBIX MMOHATHH, pAa3BUTHUE YMEHHUS UCTIONb-
30BaTh (PYHKIIMOHAIBbHO-TpadUUeCKre MPEACTABICHUS IS PEIICHUS Pa3IMYHBIX Ma-
TEMAaTUYECKHX 3a]1a4, U1 ONMCAHNS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEH:

— OIpeAeNIEHUE MOJIO0XKEHUS TOUKH 10 €€ KOOpAUHATAM, KOOPAUHATHI TOUKH 10
€€ MOJIOKEHHIO Ha INIOCKOCTH;

— HaxoXJAeHHue 1o rpaduky 3HaueHui QyHKIMH, 001aCTH ONpeaeIeHNs, MHO-
’KECTBA 3HAUYEHUI, HyIel QyHKIMH, IPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB
BO3pacTaHMs U yOBIBaHUs, HAUOOJIBIIETO U HAUMEHBILIETO 3HAUCHUS (PYHKIIUH;

— TIOCTpOeHHUE rpaduka TUHEHHON M KBaJApaTUIHOW (PYHKITHIL;

— omnepupoBaHHe HAa 6a30BOM ypOBHE NOHATHSAMHU: MOCIEI0BATEIBHOCTD, apug-
METHYECKasl POTPECCHsL, FEOMETPUUYECKas TPOrPECCHUs;

~ HCIIOJI30BAaHHUE CBOWMCTB JIMHEHHON M KBaIpaTUYHON QYHKIMA 1 UX Tpadu-
KOB IIPY PEIICHNH 33]a4 U3 IPYIUX y4eOHbIX IPEAMETOB;

2) oBiaiecHUE TEOMETPUUECKUM S3BIKOM; PA3BUTHE YMEHHSI UCIIOJIb30BATh €ro JUIsl OIMCAHUS
MIPEIMETOB OKPYXKAIOIEr0 MUPA; Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH, H300pa3UTEIbHBIX
YMEHHH, HABBIKOB T€OMETPUUYECKUX TOCTPOCHUIA:

— ONepUpOBaHME MOHATUAMU: (PUTypa, TOUKA, OTPE3O0K, NMpsMasd, JIyd, JIOMaHas,
YTOJI, MHOTOYT'OJIbHUK, TPEYTOJIBHUK U YETBIPEXYTOJIBHUK, PAMOYTOJIBHUK U KBaApaT,
OKPY>KHOCTB M KPYT, IPSIMOYTOJIbHBIN MapajuleNienuIe, Ky0, map; n3o0paxeHue usy-
4aeMbIX QUTyp OT PyKH U € IOMOILIBIO JIMHEUKH U LIUPKYJIS;

— BBINOJIHEHUE U3MEPEHUS IJINH, PACCTOSHUM, BEJIMYUH YIJIOB C TIOMOLIBIO UH-
CTPYMEHTOB Il U3MEPEHUH IUH U YIJIOB;

3) popMHpOBaHUE CUCTEMATUYECKUX 3HAHUHN O TUIOCKHX (PUTypax U MX CBOMCTBAX, MPEICTaB-
JICHUH O IPOCTEUIINX MPOCTPAHCTBEHHBIX TEJaX; PA3BUTUE YMEHUN MOJECIUPOBAHMS PEaIbHBIX CH-
TyalMi Ha s13bIKE TEOMETPHH, UCCIIEJOBAHMSI IOCTPOEHHOW MOJIEH C UCIIOJIb30BAHUEM I'€OMETPHU-
YEeCKHUX MOHATUH U TeopeM, anmnapaTa anreOpbl, perieHus: TeOMETPUYECKUX U MTPAKTUYECKHUX 3aayu:

— olepupoBaHUe Ha 6a30BOM ypOBHE NOHATUSAMH: PABEHCTBO (DUTYD, TAPAIIIEIBHOCTD H MEp-
MEHAUKYJISIPHOCTD MPAMBIX, YIJIBI MEXKY NPSMBIMH, NEPICHINUKYIIAP, HAKIOHHAS, TIPOCKIU;

— IPOBEJICHHUE J10KA3aTENbCTB B TEOMETPHY;

— olepupoBaHUe Ha 0a30BOM yPOBHE IOHATUSIMH: BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpA Ha YMCJI0, KOOPAUHATHI Ha MNIOCKOCTH;



— pelIeHue 3a/1a4 Ha HaXO0XKAEHUE TEOMETPUUYECKUX BETUUUH (UIMHA U PACCTOSHUE, BETMYUHA
yTJ1a, IOk ) Mo 00pasiaM WM allrOpUTMaM;

4) oBnasieHue NMPOCTEHITMMH CIIOCOOAMU MPE/ICTABIICHHS U aHATN3a CTATUCTUYECKUX JIaH-
HBIX; (HOPMUPOBAHME MPEICTABICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUPE U O
Pa3NUYHBIX CIOCO0aX UX U3YUEHHS, O MPOCTEHIITNX BEPOSITHOCTHBIX MOEISAX; Pa3BUTHE YMEHHMA
U3BJIEKaTh HH(OPMaIIKIO, TPEICTABICHHYIO B TAOJIMIIAX, HA AMArpaMMax, rpauKkax, ONUChIBaTh U
aHAJM3UPOBATh MACCHBBI YNCIIOBBIX TAHHBIX C IIOMOIIBIO MOAXO/SAIINX CTATUCTUYECKUX XapaKTe-
PHUCTHK, HCTIOH30BAaTh IOHUMaHNE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIHMX SBJICHUH MPU MPUHATUU
peLIeHUN:

— (hopMHUpOBaHUE MTPEICTABICHHSI O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTH CITy-
YalfHOr0 COOBITHS;

— peleHre NpocTeNINX KOMOMHATOPHBIX 3a/1a4;

— OIlpeIeJIeHNEe OCHOBHBIX CTATHCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB;

— OLICHWBAHUE U BBIUKCJICHUE BEPOATHOCTH COOBITHS B MPOCTEHUIINX CIyYasX;

— HaJIM4Me TMPEICTABICHUS O POJIM MPAKTUYECKU JOCTOBEPHBIX  MAJOBEPOSITHBIX COOBITHH, O
poJu 3aKOHA OOJIBIINX YUCENl B MACCOBBIX SBJICHUSX;

— YMEHHE CPaBHUBATh OCHOBHBIE CTATUCTHUECKUE XapaKTEPUCTHKH, MTOJy4YECHHBIE B ITPOIEcce
pelIeHus MPUKIAIHON 3a/1aukl, U3yUESHHs] pEeabHOTO SBJICHUS;

— pa3BUTHE YMEHHUI IPUMEHSTH NU3YUYEHHBIE MIOHATHSA, PE3YJIbTaThl, METOIbI JJIsl PEIICHUS 3a-
Jla4 IPaKTHYECKOIro XapakTepa U 3a/1ady U3 CMEKHBIX AUCLMILUIMH C UCIIOJIb30BaHUEM IIPU HEOOXO-
JMMOCTH CIPAaBOYHBIX MAaTEPUAIOB, KOMIIBIOTEPA, TOJIb30BATHCS OLICHKON M MPUKHUIKOM MPH MpaK-
TUYECKUX pacuerax:

— pacro3HaBaHUE BEPHBIX U HEBEPHBIX BBHICKA3bIBAHUM;

— OLICHMBAHUE PE3yIbTAaTOB BHIYUCICHUH MPU PEIICHUH MPAKTUYECKUX 3a]1aY;

— BBITIOJTHEHHE CPAaBHEHHSI YMCET B PEalIbHBIX CUTYAIUX;

— UCTIOJIb30BAaHUE YHCIIOBBIX BHIPAXKEHUH MPU PEIICHUH MPAKTUYECKUX 3a/1ad U 3a/1a4 U3 JIpy-
IUX y4eOHBIX MPEAMETOB;

— pelIeHue MPaKTHYECKUX 3a]au C MPUMEHEHHEM MTPOCTEUIIINX CBOMUCTB (UTyD;

— BBITIOJIHEHHE MPOCTEHIINX MTOCTPOCHUI U U3MEPEHHUI HAa MECTHOCTH, HEOOXOANUMBIX B pe-
aJIbHOM KU3HHU;

5) bopmupoBanue HHGOPMAIIMOHHON U aITOPUTMHUIECKOMN KYJIBTYPhI; GOopMUpOBaHUE TIPE-
CTaBJICHHUS O KOMIBIOTEPE KaK YHUBEPCAITbHOM YCTPOUCTBE 00pabOTKH MH(OPMAIIMH; Pa3BUTHE
OCHOBHBIX HaBBIKOB M YMEHHI HCIIOJIb30BaHUSI KOMITBIOTEPHBIX YCTPONCTB;

6) popMHpOBaHUE MPEACTABICHUS 00 OCHOBHBIX H3Y4aeMBbIX MOHATHUAX: MH(OPMAIHSL, aIro-
PUTM, MOJIETIb - U UX CBOMCTBAX;

7) pa3BUTHE aNTOPUTMHUECKOTO MBIIUICHHSI, HEOOXO0AUMOTO Ui IPOPeCCUOHATIBLHOM Jesi-
TEJIHHOCTU B COBPEMEHHOM OOILIECTBE; pa3BUTHE YMEHHI COCTaBUTH U 3alHCaTh aJrOPUTM IJIs
KOHKPETHOTO UCTIOJIHUTENS; (POPMHUPOBAHKE 3HAHUN 00 alTOPUTMUUECKUX KOHCTPYKLIUAX, JTOTHYE-
CKHX 3HAQUEHHUAX M ONEPALHUAX; 3HAKOMCTBO C OJTHUM U3 S3bIKOB IPOIPaMMUPOBAHUS U OCHOBHBIMHU
AITOPUTMUYECKUMHU CTPYKTYPAMU - JIMHEWMHOW, YCIIOBHOM U IUKIINYECKOU;

10) mist cnenbIX U cIa0OBUISIIMX 00YJIArOIITUXCSI:

— BJIaJICHHE TIPABHUJIAMH 3aIMCH MaTeMaTHUECKUX (POpMyJI U CrieliMaIbHBIX 3HAKOB penbedHO-
TOYCUHOM cucTeMbl o0o3HaueHuii JI. bpaiins;

— BJIaJICHHUE TAKTUIBHO-0CA3aTEIIbHBIM CIIOCOOOM 00CIIEIOBAHUS M BOCTIPUATHS PEIbEPHBIX
M300pakeHUH TIPEIMETOB, KOHTYPHBIX H300paKEHU reOMETPpUIECKUX (pUryp u T.11.;

— YMEHHE YHUTaTh penbedHble TpapUKU 3JeMEHTapHBIX (QYHKIIMH Ha KOOPAWHATHOMH MI0CKO-
CTH, IPUMEHSThH ClIeluaIbHbIE MPUCIIOCOOICHNUS 1JIs peNbe()HOTO YepUCHUSs;

11) nis oOyyaromuxcst ¢ HapyIUIeHUIMU OMTOPHO-ABUTaTEIbHOTO anmapara:

— BJIaJIeHUE CIeIMaIbHBIMU KOMITBIOTEPHBIMU CPEJICTBAMU MPECTABICHUS U aHAJIN3a JaHHBIX
¥ YMEHHE UCTIOJIb30BATh MIEPCOHAIBHBIE CPEACTBA JOCTYIIA C YYETOM JIBUTATEIbHBIX, peUe/IBUra-
TEJIbHBIX U CEHCOPHBIX HapYIICHUH;

BoinyckHUK HayduTces B 7-9 kiaccax (1J1s1 HCTIOJIb30BAHUS B MOBCEHEBHOM KU3HU H
o0ecrie4eHUs1 BO3MOKHOCTH YCIIEIHOT0 MPOI0JIKeHUs1 00pa3oBaHus HA 0a30BOM YPOBHe)



DJIeMeHThI TEOPUU MHOKECTB H MATEMATHYECKOI JTOTHKH
OnepupoBath Ha 6a30BOM ypOBHE MOHSATUSMU: MHOKECTBO, FJIEMEHT MHOKECTBA, MOAMHOXKECTBO,
MIPUHAIJIC)KHOCTD;

—3aJjaBaTh MHOXECTBA MEPEUUCICHIUEM UX AJIEMEHTOB;

~  HAXOJWTh MepeceueHue, 00beIMHEHUE, TOJAMHOXKECTBO B IPOCTEUIIINX CUTYAIIHSIX;

—  omepupoBarh Ha 0230BOM ypOBHE MOHATHUSAMH: OIpeNeeHHEe, aKCHoMa, TeopeMa, J10Ka3a-
TENBbCTBO;

—  NPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI IS TOATBEPIKICHUS CBOMX BBICKA3bIBAaHUI.

B noBceHeBHOI KM3HHM U NPH U3YyYEHUH APYTUX MPeAMETOB:

~ UCTOJIb30BaTh IpaduyecKoe MpeAcTaBIeHNe MHOKECTB AJIs OMHCAHMS peabHbIX MPOIECCOB
Y SIBJICHU, TP PEIICHUH 3374 JPYTUX yYEOHBIX MPEIMETOB.

Yucaa
OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATUSMU: HATYPAILHOE YUCIIO, IIEJI0€ YUCIIO0, OOBIKHOBEHHAS
Ipo0b, necaTudHas ApoOb, CMENIaHHas APoOb, PAIMOHAIBHOE YUCII0, apu(PMETHISCKUNA KBaapaT-
HBII KOPCHB;

— MCIIOJIB30BATh CBOMCTBA YMCEN U MPAaBWJIA JEHCTBUN NPU BBIIOJIHEHUH BBIYUCIICHUI;

— UCIOJIb30BaTh MPU3HAKHU JEIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BBIYUCICHUM U pe-
IIEHUH HECJIOXKHBIX 3a7a4;

— BBITIOJTHATH OKPYTJICHUE PAIIHOHATBHBIX YHCEN B COOTBETCTBUU C MPABUIIAMH;

— OLICHMBATh 3HaYEHHNE KBAJPATHOTO KOPHS U3 MOJIOKUTEIHHOTO LEJIOr0 YHCIa;

— pacro3HaBaTh PAMOHAIBHBIE H UPPALMOHAIBHBIC YUCIIA;

— CpaBHUBATh YHUCIIA.

B noBceqHeBHOI KM3HHU U NPH U3YyYEHUH APYTUX MPeAMETOB:

— OLICHMBATh PE3yJIbTaThl BHIUMCICHHUH MPHU PELICHUN MTPAKTUUYECKUX 3a]1a4;

— BBITIOTHITH CPABHEHUE YMCEN B PEATbHBIX CUTYAIUSX;

— COCTaBJISITh YHMCIIOBBIE BBHIPAKEHUS MPU PELICHUH MPAKTUYECKUX 3a/]ad U 3a7ad U3 JAPYrux
Y4eOHBIX TIPEIMETOB.

ToxnecTBeHHBIE IPe0OpPa3oBaAHUA

BrInonHATE HecoKHbIE Tpeo0pa3oBaHus A1 BEIYMCIICHUS 3HAUEHUI YHCIOBBIX BBIPAKEHUH,
COJIEpIKaIINX CTETICHH C HATYpPaJIbHBIM ITOKa3aTelleM, CTEIIEHH C IIEeIbIM OTPUIIATEITHHBIM
MOKa3aTeseM;

— BBITIOJTHATH HECIOXKHBIE MTPEOOPA30BaHUS LIETBIX BBIPAKEHUN: PACKPHIBATh CKOOKU, MPUBO-
IUTH MOAOOHBIE CIaraeMbIe;

~ UCTIOJB30BaTh (DOPMYIIBI COKPAIIEHHOTO YMHOKEHHUS (KBaJpaT CyMMBI, KBaJpaT Pa3HOCTH,
Pa3HOCTh KBAJPATOB) JUIsl YIIPOIICHUS BRIYMCIICHUN 3HAUYCHUN BBIPAKCHUI;

— BBITIOJTHATH HECJIOXKHBIC MpeoOpa3oBaHUs IPOOHO-TMHEHHBIX BBIPAKCHHUA U BBIPAKEHUH C
KBaJIpaTHBIMU KOPHSIMH.

B noBceaHeBHOI KM3HHU U NPH U3YyYEHUH APYTUX MPeAMETOB:

~ IOHMMATh CMBICTI 3aITUCH YUCIIa B CTAHAAPTHOM BU/JIE;

— orepupoBaTh Ha 6a30BOM YPOBHE MOHITHEM «CTAHIAPTHASI 3AITHCH YUCIIAY.

YpaBHeHHsI 1 HEPABEHCTBA

—OmnepupoBath Ha 0a30BOM YpOBHE MOHSTHUSMU: PaBEHCTBO, YHCIOBOE PABEHCTBO, YpaBHE-
HUE, KOPEHb YpaBHEHMUsI, pelICHHE YpaBHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, pElLICHHE He-
paBEHCTBA;

— IPOBEPSTH CIPABENIMBOCTh YHUCIOBBIX PABEHCTB M HEPABEHCTB;

— pemaTh TMHEHHBIC HEPABCHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOJISIINECS K JINHEHHBIM;

— pelaTh CUCTEMbI HECIOKHBIX JIMHEWHBIX YpaBHEHUH, HEPABEHCTB;

~ TIPOBEPSTH, SBIISCTCS JIM JAHHOE YHCIIO PEIICHHEM ypaBHEHUS (HEPaBEHCTBA),

— pelaTh KBaJpaTHbIE YpaBHEHUS 110 POpMYJie KOpHEH KBaIpaTHOTO ypaBHEHUS;

~n300paxarh pEICHUs HEPABEHCTB U UX CHCTEM Ha YUCIIOBOU MPSMOIA.

B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYIUX NPeAMETOB:

— COCTaBIISITh U PElIaTh JMHEHHBIC YpaBHEHUS MPU PEIICHUU 3a7a4, BO3HUKAIOIIUX B APYTUX
Y4eOHBIX TIPEIMETaX.



DOyHKUUH

— HaxoauTs 3HaueHne GyHKIMHU 10 33JaHHOMY 3HAUEHHIO apTyMEHTa;

~ HaXOJUTh 3HAUYEHHE apryMeHTa IO 33JaHHOMY 3HAUYEHUIO (DYHKIIMH B HECIOXKHBIX CHTYyallU-
AX;

— OIIPEIEIIATH MOJIOKEHHE TOUYKH 0 €€ KOOpAMHATaM, KOOPAWHATH TOUKHU 110 €€ MOJIOKEHHIO
Ha KOOPJIMHATHOM TJIOCKOCTH;

— 10 rpaduKy HaXOaUTh 00JIaCTh OMpPEENCHHs, MHOXKECTBO 3HAYCHUHN, HYJIN (YHKLUH, MIPO-
MEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXKYTKH BO3PACTaHUs M yObIBaHMs, HAUOOJbIIEE U HAMEHBIIIEE
3Ha4YeHus1 QyHKINH;

— CTpOUTH rpaduK JTUHEHHON (HYHKIINH,

— IPOBEPSTH, ABJSIETCS U JaHHBIN rpaduk rpagukoM 3ai1aHHONW QYHKUIUU (IMHEHHOH, KBa-
paTUYHOM, 0OPAaTHOMN MTPOTIOPITMOHAIEHOCTH);

— OIIPEIEIIATh NTPUOTMKEHHBIC 3HAUEHHS KOOPMHAT TOUKH IepecedeHus rpaguKoB (yHKIIHIA;

— OIlepUpOBaTh Ha 0A30BOM YpOBHE MOHATHAMHU: MIOCIIEI0BATEIBHOCTD, apu(pMeTniecKas mpo-
rpeccusi, TeOMeTpHUYecKas POrpeccus;

— pemath 3a7a4k Ha IPOTrpecCUm, B KOTOPBIX OTBET MOXKET ObITh IOJIy4€H HENOCPEACTBEHHBIM
MoJcYeToM 0€3 MpUMEHEHUs (POpMYIL.

B noBcegHeBHO KM3HM M IPU U3YYEHHUH JAPYTUX NPeIMeTOB:

— MCTIOJIb30BaTh TPaUKH pPEATbHBIX IPOLECCOB W 3aBHCUMOCTEH Ui ONpeAeNeHUs HX
CBOMCTB (HanOOJbIIIME U HAUMEHBIIINE 3HAUYCHHUS, TIPOMEKYTKH BO3pACTaHUS U yObIBAHUS, 00IaCTH
MOJIOKUTEIBHBIX U OTPULIATENbHBIX 3HAYCHUHN U T.11.);

—WCIIOJIH30BaTh CBOMCTBA JIMHEHHOW (PYHKIIUM U €€ TpaduK NP PEIICHUU 3a7ad U3 JPYruX
y4eOHBIX IPEMETOB.

CrarucTUKa U TeOpUs BEPOATHOCTEM

~MeTh mpeAcTaBICHUE O CTATUCTUYECKUX XapPAKTEPHCTUKAX, BEPOSTHOCTH CIIy4alHOTO CO-
OBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

— pemartk nIpocTele KOMOMHATOPHBIE 33a4l METOIOM MPSAMOI0 U OPraHW30BAaHHOIO Hepe-
oopa;

— IPeACTaBIISATh JaHHBIE B BUE TaOIMLL, AUarpamMmm, rpauKoB;

—4uTaTh HHPOPMAIIHIO, IPEACTABICHHYIO B BUJIE TaOIUIIbI, TUarpaMMbIl, TpaduKa;

— OIIPEJEIIATh OCHOBHBIE CTATUCTUYECKUE XapPAKTEPUCTUKU YHUCIIOBBIX HAOOPOB;

— OLIEHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHIIINX CIydasiX;

— MMETb IPECTABICHUE O POJIM 3aKOHA OOJIBIINX YUCEN B MACCOBBIX SIBICHUSX.

B noBcegHeBHOI :KM3HM ¥ IPU U3YYEHHUH JPYTUX MPeAMeTOB:

— OLIEHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM I1epebopa;

~ MMETh IPECTaBICHUE O POJIM MPAKTUYECKU JOCTOBEPHBIX H MAJIOBEPOSITHBIX COOBITHIA;

— CpaBHMBAaTh OCHOBHBIE CTaTUCTHUYECKUE XapaKTEPUCTHKH, MOJIYYEHHBIE B IPOLECCE pelle-
HUS NIPUKJIATHON 331241, U3YYCHHSI PeabHOTO SIBICHUS;

— OLIEHUBATh BEPOSTHOCTh PEATIbHBIX COOBITUH U SBJICHUN B HECTOXKHBIX CUTYaLHUsX.

TekcroBble 3a1a4U

— PemiaTh HecnoXXHbIE CIOXKETHBIE 3a7jaul pa3HbIX TUIIOB Ha BCe apU(MeTHIecKue 1eHCTBYS;

— CTPOUTH MOJIEIIb YCIIOBUS 33aauu (B BHJIE TaOIHIIbI, CXEMbI, PUCYHKA HJIM YPaBHEHUS ), B KO-
TOPOW JaHbl 3HAUYEHUS JBYX U3 TPEX B3aMMOCBA3aHHBIX BEJIMYUH, C LIEJbIO NIOUCKA PEIICHUs 3a/a-
qu;

— OCYHIECTBIIATh CHOCOO IMOMCKAa PEIeHHs 3a7ayd, B KOTOPOM PAacCCyXJEHHE CTPOUTCS OT
yCIOBHS K TPEOOBAHUIO WK OT TPEOOBaHUSA K YCIIOBHIO;

— COCTABJIATH IJIaH PEILEHUs 3a/1a4H;

— BBIJICIISITH TAIbl PEIICHUS 3a/1a4H;

— MHTEPIPETUPOBATh BBIUMCIIUTENIbHBIE PE3YJIbTAThl B 3a/a4e, UCCIEI0BATh MOJYyYEHHOE pe-
IICHUE 33/1a4H;

—3HaTh pa3In4Ke CKOpocTell 00beKTa B CTOSIUEH BOJE, IPOTUB TEUEHUS U 110 TEUECHUIO PEKU;

— pemaTth 3aa4 Ha HaXOKACHUE YaCTH YHCIa U YUCIIA TI0 €0 YacTu;



— pemiaTh 3a/1a4¥ Pa3HbIX TUIIOB (HA padoTy, Ha MOKYIKH, HA JIBI)KEHUE), CBSA3BIBAIONIUX TPU
BEJIMYUHBI, BBIJIENIATH 3TH BEIMYMHBI M OTHOILICHUS MEXKY HUMU;

— HaXOJUTh MPOLEHT OT YHCJA, YACIIO 1O MPOLEHTY OT HEero, HaXOJUTh MPOLEHTHOE CHUXKE-
HUE WIN MPOLEHTHOE NOBBIIICHUE BETUUYHHBI;

— pelIaTh HeCJIOKHBIE JIOTHUECKUE 3314l METOZOM PaCCYKICHHH.

B noBcenHeBHOI KM3HM U NIPH U3YyYEeHUH APYTUX NpeAMETOB:

— BBIJIBUTATh THUMOTE3bl O BO3MOXKHBIX MPENEITbHBIX 3HAYCHHUSIX HCKOMBIX B 33/1aye BEITMYHUH
(menaTh MPUKUIKY).

I'eomeTpuuyeckue purypbl

— OnepupoBath Ha 6a30BOM YpOBHE MOHATUAMU F€OMETPUUECKUX PUTYD;

— M3BJIEKaTh UH(OPMAIMIO O TEOMETPUUECKUX (UTYpax, MPEJICTABICHHYIO Ha YepTeKax B SB-
HOM BH/JIE;

~ TIPUMEHSITD JUISL pEIICHUs 3a7a4 TeOMETpUUECKUe (PaKThl, €CIIU yCIOBUS UX TPUMEHEHUS 3a-
JTaHBI B SIBHOU (opMme;

— pemaTth 331a4 Ha HAXOXKACHNE T€OMETPUYECKUX BETMYMH 10 00pa3liaM WU ajJrOpuTMaM.

B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYTUX NpPeAMETOB:

— MICTIOJIB30BaTh CBOMCTBA r€OMETPUUECKUX (PUTYp Ul PEIIeHUs] TUIIOBBIX 3a7a4, BO3HUKAIO-
IIMX B CUTYalUsX MOBCEJHEBHOM KU3HH, 3a7a4 IPAKTUUYECKOTO COJAEPKaHUS.

OTHomeHust

— OnepupoBaTh Ha 0a30BOM YpOBHE IMOHATHSIMHU: PAaBEHCTBO (PUTYp, paBHBIC (DUTYpHI, pAaBECH-
CTBO TPEYTOJIbHUKOB, apaNIeIbHOCTh MPSMBIX, MEPIEHAUKYISIPHOCTD MPSIMBIX, YIIIBI MEKIY Tps-
MBIMH, IEPIICHIUKYIISIP, HAKJIOHHAS, TIPOEKIIHUS.

B noBcegHeBHOI KM3HM ¥ IPU U3YYEHHUH JIPYTUX MPeaAMeTOB:

~UCTOJB30BaTh OTHOUIICHUS ISl PELICHHS MPOCTeMIIuX 3a7ad, BO3HUKAIOIIUX B PEabHOM
KHU3HH.

H3mepenus u BbIuMcIeHUS

— BBINOJIHATE U3MEpeHHe IHH, PACCTOSHUM, BEJIMYUH YIJIOB, C IOMOIIbIO HHCTPYMEHTOB IS
U3MEPEHUM JJIUH U YIJIOB;

—~ IPUMEHATH (HOPMYIIBI IEPUMETPA, TUIOIMATN U 00beMa, MIIOLAAN MOBEPXHOCTU OTIEIbHBIX
MHOTOT'PaHHHUKOB ITPH BBIYUCIICHUX, KOT/Ia BCE TAHHBIC MMEIOTCS B YCIIOBHH;

—npuMeHaTh TeopeMy [ludaropa, 6a30BbIe TPUTOHOMETPUUECKHE COOTHOIICHUS ISl BBIYHMC-
JIEHUs JUIMH, paCCTOSIHUH, TUIOIAACH B IIPOCTEUIINX CIIydasiX.

B noBcenHeBHOI KM3HM U NPH U3YyYEeHUH APYTUX NpPeAMETOB:

— BBIUUCIISITh PACCTOSIHHSI HA MECTHOCTH B CTAHIAPTHBIX CUTYaIUAX, TUIOMIAIN B MPOCTEUIITUX
CIIy4asix, IPUMEHATH (POPMYJIbI B MPOCTEUIINX CUTYaLUAX B IOBCEIHEBHOM KU3HU.

I'eoMeTpryeckue NOCTpOCHUs

N3o0pakaTh TUTIOBBIE TUIOCKHE (UTYPBHI U (UTYPHI B MPOCTPAHCTBE OT PYKU M C TTOMOIIBIO

MHCTPYMEHTOB.

B noBcenHeBHOI KM3HM U NPH U3YyYEeHUH APYTUX NpeAMETOB:

— BBITIOJTHATH MIPOCTEHIITNE OCTPOSHHS HA MECTHOCTH, HEOOXOAUMBIE B PEATbHOM KU3HH.

I'eomeTpuyeckune npeodpazoBaHus

— Ctpouts Gurypy, CHMMETPHUHYIO JaHHOHW (PUTYpe OTHOCUTEIBHO OCH U TOUKH.

B noBceaHeBHOI KM3HM U NIPH U3YYEeHUH APYTUX NpPeAMETOB:

— pacno3HaBaTh ABHKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;

— pacro3HaBaTh CUMMETPUYHBIE (QUTYPBI B OKPYKAIOIIEM MHUPE.

BekTopbl H KOOPAMHATHI HA MIOCKOCTH
OnepupoBath Ha 0a30BOM YpOBHE MOHSATHUSMU BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE

BEKTOpa Ha YHCJI0, KOOPJMHATHI Ha MJIOCKOCTH;

— OTpeAeNATh MPUOIMKEHHO KOOPAWHATHI TOYKH MO €€ M300pa)KeHHI0 Ha KOOPAWHATHOM
IIJIOCKOCTH.

B noBceaHeBHOI KM3HM U NPH U3YYEeHUH APYIUX NPeAMETOB:

— FICTIOJIB30BaTh BEKTOPHI JJISl PEILICHHs MPOCTEHIINX 3a/1a4 Ha ONpE/IeeHue CKOPOCTH OTHO-
CUTEJIbHOTO JIBHKEHUS.



HcTopusa MaTreMaTHKHU
OnuceIBaTh OTJEIBHBIE BBIIAOIINECS PE3YIbTAThI, IOJYUYECHHBIE B X0JI€ Pa3BUTUS MaTEMaTH-
KM KaK HayKU;
—3HAaTh IPUMEPBl MATEMATHYECKUX OTKPBITUH M UX aBTOPOB, B CBSI3U C OTEUECTBEHHOW H
BCEMHUPHOMN UCTOPHUEH;
—IIOHUMATh POJIb MAaTEMAaTHUKU B pa3BUTHM Poccun.
MeToabl MATEMATHKH
Br16upaTh moaXoaamMidi M3y4eHHBIH METOJ| AJIsl pelIeHUs] U3YYeHHBIX THIOB MaTeMaTH4e-
CKHX 3aJ1ay;
[IpuBoANTE pUMEPHI MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B OKPYXAIOIIEH JEHCTBUTEIBHO-
CTH U NIPOU3BEACHUAX UCKYCCTBA.
BbInyCKHUK MOJYYHUT BO3MOKHOCTh HAYYUThCA B 7-9 Ki1accax 1Jis odecredeHusi BO3-
MO’KHOCTH YCIICIITHOTO NMPOJ0JIKeHUs1 00pa30BaHusA Ha 0a30BOM M YIJIy0JICHHOM yPOB-
HAX
2.Coaep:xanue yueOHOI0 NpeaMeTa

Conep:xxaHue Kypca MaTeMaTHKHU B 7-9 kJ1accax

Anrebpa

Yucna

PanmonanbHbie yucia

MHOk€eCTBO panMoHaIbHbIX yrced. CpaBHEHUE pallMOHAIBHBIX yncel. [[efcTBus ¢ pauuo-

HaJIbHBIMU 4nciaaMu. [IpencTaBieHne pairoHaaIbHOTO YHCIA AECATUIHON JpoObIO.
NppannonanbHbie ynciia
ITonsaTHe uppanmonansHOro yucia. Pacno3snaBanue uppannoHaibHbIX yucen. IIlpumepst no-

Ka3aTeabCTB B anredpe. MppanmoHaIbHOCTh Ynciia \/_2 [Ipumenenue B reometpun. CpaBHEHUE HP-
panMoHaNbHBIX YKCell. MHOXKECTBO IEHCTBUTENIBHBIX YHCEI.

ToxnecTBeHHbIE TPeoOpa3zoBaHUs

Yucnosble 1 OyKBEHHBIE BHIPAKEHUS

Boipakenue ¢ nepemeHHON. 3HaueHUe BblpakeHMs. [locTaHOBKa BBIpa)KEHUH BMECTO Iie-
PEMEHHBIX.

[enbie BeIpaxeHus

CreneHp ¢ HATypaJbHBIM IOKa3aTejleM W ee CBoMcTBa. [IpeoOpa3oBaHust BBIpaKEHUM, CO-
JiEpKaIlMX CTENEHU C HATYPaJbHbIM [10KA3aTEIIEM.

OpHowieH, MHOToWIeH. J[eCcTBUS ¢ OJHOUYWIEHAaMU U MHOTOWIEHaMHU (CIOXKEHHE, BhIUUTA-
Hue, yMHOXeHHUE). DopMyIbl COKpaIlEHHOTO YMHOKEHUS: Pa3HOCTh KBAJpaToOB, KBaJApaT CyMMBI U
paszHocTH. Pa3nokeHue MHOrodjieHa Ha MHOXHTENU: BbIHECEHHE OOIIEro MHOXHTENS 3a CKOOKH,
IpYNIUPOBKA, IPUMEHEHUE (HOPMYJ COKPALICHHOTO YMHO)KeHUs. KBanpaTHbI TpexuieH, pasio-
YKEHUE KBaJPATHOTO TPEXUJIEHA HA MHOKUTEIH.

JpoOHo-pannoHaIbHbIE BEIPAKECHUS

Crenens ¢ menbiM nokasareneM. [IpeoOpazoBanne IpoOHO-TMHEHHBIX BBIPAKESHUMN: CIIOXKE-
HUE, YMHOXEHHE, JeseHue. Anredpandeckas ApoOb. JlomycTuMble 3Ha4eHUs! IEPEMEHHBIX B JIpO0-
HO-palMoOHaIbHBIX BeIpaxeHUssX. CokpaiieHue anredpanyeckux apodei. [Ipusenenue anredpanye-
CKUX JIpo0eii k o0mieMy 3HameHarento. /leiicTBus ¢ anredpanuecKuMu ApoOsSMH: CI0KEHUE, BBIYH-
TaHHE, YMHOKECHHE, JIEJICHUE, BO3BEICHUE B CTECIICHb.

[IpeoOpazoBaHne BeIpaKEHHI, COJACPKALIIX 3HAK MOTYJIS.

KBanpaTHbie kKopHU

Apudmernueckuii KBaapaTHbIi KopeHb. [IpeoOpazoBaHue BBIpaKECHHMA, COACPIKAIMX KBA-
paTHblE KOPHHU: YMHOXXEHHUE, JI€JICHUE, BBIHECEHUE MHOXMTENS H3-TI0Jl 3HAKA KOPHS, BHECEHUE
MHO’KUTEJIS 10| 3HAK KOPHS.

VYpaBHEHUS U1 HEPABEHCTBA

PaBenctBa

Yucnosoe paBeHCTBO. CBOMCTBA YMCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHust



IlonaTne ypaBHEeHHs U KOpHS ypaBHeHus. [IpencraBieHue 0 paBHOCUIBHOCTH YPaBHEHMM.
O6mactp onpezesieHns ypaBHEeHUS (00J1acTh TOMYyCTUMBIX 3HAUYEHUN TIEPEMEHHOM ).

JIuneliHOE ypaBHEHME U €0 KOPHU

Pemienue nuHeiHbIX ypaBHeHUH. JIuHeiiHOe ypaBHeHUE ¢ mapameTpoM. KosinuecTBo KOpHEH
JIMHEWHOI0 ypaBHEHUs. Pelenue TMHENHBIX ypaBHEHUH C IapaMeTpOM.

KBagpaTtHoe ypaBHEHHUE U €r0 KOPHU

KBanpaTtHsle ypaBHeHUs. HenosiHble kBajpaTHble ypaBHEHMsI. JIUCKPUMHMHAHT KBAaJIpPAaTHOTO
ypaBHeHus. PopMyra KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Teopema, oOpaTtHas teo-
peme Buera. Perenue kBaipaTHBIX ypaBHEHHN:MCHOIb30BaHUE (DOPMYIIBI A1 HAXOXKICHUS KOp-
Hel, rpaUIeCKUd METO] PEIICHHUS, PAa3JIOKEHNE Ha MHOKUTEIH, TI0100p KOPHEH C MCTOJIb30BaHH-
eM TeopeMbl Buera. KonndyecTBo KOpHEl KBaJpaTHOTO YPaBHEHMS B 3aBUCUMOCTH OT €ro AMCKpHU-
MHHaHTa. bUKBanpaTHble YypaBHEHUA. Y PaBHEHUS, CBOJMMBIE K JUHEUHBIM M KBaapaTHbIM. KBaj-
paTHbIE YPaBHEHUS C IAPAMETPOM.

JpobHO-paninoHallbHbIE YpaBHEHUS

Pemenne mpocreiimux ApoOHO-TMHEHHBIX ypaBHEHHH. PemieHue apoOHO-panmoHaIbHBIX
YpaBHEHUH.

Metoap!l pelleHus: ypaBHEHHiA: METOJbl PaBHOCHIIBHBIX NMpeoOpa3oBaHUil, METOJ 3aMEHbI
nepeMeHHoH, rpaduueckuii Mmeto. Mcronbp3oBanue CBOMCTB (DYHKITUI TIpH pEIICHUH YPAaBHEHHIA.

[Tpocreiimme nppanmoHaIbHbIC YpaBHEHUS BHIA ¥ / (x) B a, ‘/f (x) B \/g (x) .

VpaBHEHUs BUIA X'=a .YpaBHEHUs B LIEJBIX YHCIIAX.

CucreMbl ypaBHEHHI

YpaBHeHuUE C 1ByMs [IEPEMEHHBIMU. JIMHEWHOE ypaBHEHUE ¢ ABYyMs IlepeMeHHbIMU. [Ipsamas
Kak rpaduueckasl MHTEpIpeTaus JUHEHHOTO YpaBHEHHUSI C IBYMsI IEPEMEHHBIMHU.

IlonsATHE cucTeMBl ypaBHEHMI. Perienre cucteMsl ypaBHEHUN.

MeToapl pemieHus CUCTeM JIMHEWHBIX YpaBHEHUH C JIBYMs TEPEMEHHBIMH: TpaduuecKuid
METOJI, METOJ, CJIO’KEHUS, METO, ITOJCTAHOBKH.

CucTeMbl TMHEWUHBIX YPABHEHUH € TApaMETPOM.

HepasencrtBa

Uucnoseie HepaBeHCTBA. CBOMCTBA YHMCIIOBBIX HEPABEHCTB. [IpoBepka cnpaBeIMBOCTH He-
PaBEHCTB MpU 33JaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepaBenctBo ¢ nepemenHoil. CTporue u HecTporue HepaBeHcTBa. OOJaCTh ompeneiaeHUs
HEepaBeHCTBa (00JIaCTh TOMYCTUMBIX 3HAUEHUH TepeMEHHON ).

Pelienue MMHEHHBIX HEPABEHCTB.

KBanpaTHOE HepaBEeHCTBO U €ro pelieHus. Penienue KkBajpaTHbIX HEPABEHCTB: UCIOJIb30Ba-
HUE CBOMCTB M rpaduka KBaJpaTHYHON (PYHKIIMM, METOJl UHTEPBAJIOB. 3allUCh PEIEHUsI KBaapat-
HOT'O HEPABEHCTBA.

Pemenue nenbix 1 JpoOHO-pallMOHATBHBIX HEPABEHCTB METOI0M HHTEPBAJIOB.

CucreMbl HepaBEHCTB

CucreMbl HEPABEHCTB C OJHOM MepeMeHHOM. Perienue cructeM HEpaBeHCTB C OJHOM Iepe-
MEHHOM: JIMHEHHBIX, KBaJpaTHbIX. M300pakeHHE pEIICHUs CHCTEMbl HEpAaBEHCTB HA YWCIOBOU
MPSAMOM. 3aKCh PENICHUS CUCTEMBI HEPABEHCTB.

OyHKIMHU

[Tonsitne GyHKIIMHN

JlexapToBbl KOOpAMHATHI Ha INIOCKOCTU. DOpMUPOBAHME NPEACTABICHUN O METAIPEeIMET-
HOM TIOHSTHH «KOOpIHUHATB». CHOCOOBI 3aaHusl (PYHKIIUN: aHATUTUYCCKUN, Tpadudeckuii, Tad-
mnunblid. ['paduk Gynkmun. [pumeps! pyHKINi, MOoTydaeMbIX B IPOIECCE UCCIIEIOBAHUS pa3Iny-
HBIX pEaJbHBIX MPOIECCOB U PEIICHMs 3a7ad. 3HaueHue (QyHKIMH B Touke. CBOMCTBA ()YyHKIIMIA:
00JIacTh OTpeNeIeHUsl, MHOXECTBO 3HAYEHHUI, HYIM, MPOMEXKYTKH 3HAKOIMOCTOSHCTBA, 4YeT-
HOCTb/HEUETHOCTb, TPOMEKYTKH BO3pACTaHUs U yObIBaHMs, HAUOOJIbIIIEE U HAUMEHbIIEE 3HAUCHHUS.
Uccnenoanue GpyHkumu mo ee rpaduky.

[IpencraBnenune 06 aCHMIITOTaX.



HenpepsiBHOCTh QyHKITNMHN. KycouHO 3a1aHHBIE GYHKIUH.

Jlunetinas QyHkIus

CpoiicTBa u rpaduk MuHEHHON QyHKIUH. YTI0BOM Koa(duuueHT npsmoil. Pacnonoxenue
rpaduka JMHEHHOU (PYHKITMU B 3aBUCUMOCTH OT €€ yrJI0BOro KoddduireHTa 1 cBOOOHOTO YJieHa.
Haxoxnenne xo3(h(UIMeHToB TUHEHHONH (PYHKIIMHM O 3aJaHHBIM YCIOBHSM: MPOXOXKICHUE Mpsi-
MOi1 uepe3 JIBe TOUKH C 3alaHHBIMH KOOPAMHATAMH, IPOXOXKICHHUE MPSAMOI Yepe3 TaHHYI0 TOUKY U
NapajuIeIbHON JAHHOU MPSIMOM.

KBagparnunas QyHkius

CpoiicTBa u rpaduk KBaapatuyHON ¢yHKuuHU (mapabona). [loctpoenue rpaduka kBampa-
THYHON QyHKIHMH 10 ToukaMm. HaxoxxaeHue Hynnel KBaapaTHIHOW (YHKIIMH, MHOYKECTBA 3HAYCHUH,
MIPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOGpartHas IpOMOPIMOHATIEHOCTh

k

y
CgoiicTBa GyHKIIUH X . T'uniep6omna.

I'paduku pynkmii. [Ipeobpaszosanue rpaduka Gynkun V' = I () pna MOCTPOEHHUS Tpa-
duKoB QpyHkumii uga ¥ = ¢/ (kx+b)+c

I'padukn yHKImi YR cy= N y=a vl

[TocnenoBaTenbHOCTH U IPOTPECCUU

Yucnosas nocnea0BaTeNbHOCTb. [IpuMephl YMCI0BBIX NOCIEA0BATENBHOCTEN. becKOHEYHBIE
nocJieIoBaTeNbHOCTU. ApudMeTrueckas nporpeccus u ee cBoiicTsa. ['eomerpuueckas nporpeccus.
dopMymna 00IIero WwieHa U CYMMBI N MEPBBIX WICHOB apu(METHUECKOW W TE€OMETPUYECKON Mpo-
rpeccuii. CXoasmascs reoMeTpuyecKast mporpeccus.

Penrenue TeKCTOBEIX 3amau

3anaun Ha Bce apupMeTHIECKUE ACHCTBUS

Pemenne TekcTOBBIX 3amad apudMeTHdecKuM crocodom. Mcmonp3oBanue TabIuWI, CXeM,
YepTeKEH, APYTUX CPEICTB MPEACTABICHUS JAHHBIX NP PEIICHUH 3a]Ia4H.

3anaun Ha ABM)KEHUE, pa0OTy U MOKYIKU

AHann3 BO3MOXXHBIX CHUTYaIlMi B3aUMHOTO PACIIOJIOKEHUS 0OBEKTOB MPHU UX JIBIKEHUH, CO-
OTHOIIIEHUS 00BEMOB BBITIOJIHAEMBIX padOT MPU COBMECTHOM padoTe.

3ama4yn Ha 9acTH, AOJH, TPOLIEHTHI

Pemennie 3amau Ha HaxXOXKJEHHE YacTHU YMCIa U YMCIA MO €ro 4acTu. PemieHue 3amad Ha
MPOLEHTHI U Aonu. [IpuMeHeHne mponopurii Ipy peleHU  3a1ad.

Jlornueckue 3amauu

Pemenue nmorndyeckux 3anad. Pemenre noruueckux 3a1ad ¢ moMoIbio rpadoB, TaOHII.

OCHOBHBIE METOJIBI PEIICHHUS] TEKCTOBBIX 3a/1a4: apu(hMETHUECKHUH, anredpandeckuii, mepe-
0op BapuaHTOB. [lepBUYHBIC MPEACTABICHUS O APYTUX METOMNAX pPEIICHUs 3a/1ad (TeOMETPUUYECKUE
U rpadudgecKue METOIbI).

CraTucTuKa U TeOpHsi BEpOSITHOCTEMN

CrarucTuka

Tabnuunoe u rpaduyueckoe MpeacTaBIeHUe JaHHBIX, CTOIOYATHIE U KPYTOBBIE THATPAMMBI,
rpaduky, IpUMEHEHUE auarpamMm U rpadukoB Ui ONMUCAHUS 3aBUCUMOCTEH pealibHbIX BEJIWYHH,
u3BJIeUeHHE WH(GOpMAaLUK U3 Ta0uIl, 1uarpaMm u rpadukoB. OnucarenbHbIe CTATUCTUYECKHUE T10-
Ka3aTeJau YHUCIOBBIX HA0OpOB: cpemHee apuMETHUECKOe, MeIuaHa, HauOoJIblllee U HauMEHBIIee
3HaueHUsl. Mephl paccenBaHUs: pa3Max, TUCIIEPCUS U CTAaHIAPTHOE OTKIIOHCHHE.

CiyyaliHasi ”3BMEHYMBOCTh. M3MEeHYMBOCTh Mpu U3MEpeHMsAX. Pemaromme npaBuia. 3ako-
HOMEPHOCTH B U3MEHUMBBIX BETUYUHAX.

Crny4daifaple COOBITHS

Cryuvaiinble ONBITHI (3KCIIEPUMEHTHI), 3JIeMEHTapHBIE CiTydaiiHble COOBITHS (McX0bl). Bepo-
SATHOCTH 3JIEMEHTapHbIX COObITHI. COOBITUS B CIy4ailHBIX SKCIIEPUMEHTAaX M OJaronpusTCTBYIO-
M€ dJIEMEHTapHbBIE COOBITHs. BeposTHOCTH CilydailHbIX COOBITHH. OMBITHI ¢ PAaBHOBO3MOKHBIMH
3JIeMEeHTapHbBIMU coObITHsIMU. Kitaccnyeckue BepOATHOCTHBIE OMBITHI C HCIOJIb30BAHWEM MOHET,




KyOukoB. [IpencraBneHue coObITHI C TOMOIIBIO quarpamm Jitnepa. [IpoTHBOMONOKHbBIE COOBITHS,
oObenuHEeHNEe U TiepecedeHre coObiTHil. [IpaBmiio cioxenus BeposiTHOCTeH. CiydaltHbIN BBIOOD.
[IpencraBnenue sKCriepuMenTa B BUje AepeBa. HezaBucumbie COOBITHS. Y MHOKEHHE BEPOSITHOCTEH
He3aBHCUMBIX coObITui. [locnenoBaTenpHble HE3aBUCUMBIE UCTIBITaHus. [IpeacTaBnenue o He3aBU-
CUMBIX COOBITUSX B KU3HH.

DneMeHTbl KOMOMHATOPUKH

[IpaBuo yMHOXEHHUs, IEPECTAHOBKY, (hakropuan yuciaa. CoueTaHus U YUCIO COUYETAHHM.
®dopmyna yucia coderanuii. TpeyroapHuk [lackans. OmbITel ¢ OOJIBIIMM YHUCIOM PaBHOBO3MOXK-
HBIX 3JIEMEHTApHBIX COOBITHI. BbIunciieHne BepOsATHOCTEH B OMBITaX C MPUMEHEHHEM KOMOWHa-
TopHBIX (popmyi. Ucnbitanusa bepaymmm. Yenex u Heynada. BeposTHOCTH cOOBITHI B CEpUM MCTIBI-
TaHui beprymm.

CiyyaliHble BEJTMYUHBI

3HaKOMCTBO CO CIy4YalHBIMU BEJIMUYMHAMHU Ha MPUMEpaX KOHEUHBIX JUCKPETHBIX CIydai-
HBIX BeJMYMH. Pacnpenenenune BepoaTrHocTed. MaremaTtuueckoe oxuganue. CBoiicTBa MaTeMaTH-
geckoro oxwunanus. [lonsarue o 3akoHe Oonbiux yuceln. M3mepenue BepositHocTell. [Ipumenenue
3aKOHa OOJIBIIIUX YKCET B COI[MOJIOTHH, CTPAXOBAaHUH, B 3[]PaBOOXPAHEHHUH, 0OecTieueHn: Oe3omac-
HOCTH HAacCeJICHHS B UYPE3BbIUAMHBIX CUTYaLIUSIX.

I'eomeTpus

I'eomerpuueckue Guryps

@urypsl B reOMETPUH U B OKPYXKAIOLIEM MUPE

I'eomerpuueckas ¢urypa. dopmupoBaHue NPEACTABICHUNH O METANPEIMETHOM IOHITHU
«purypay.

Touka, TUHHS, OTPE30K, MpsMasi, Jyd, JIOMaHasi, TIOCKOCTh, YToJl, OMCCEKTpHca yria u ee
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBast cummerpus reomerpuueckux ¢uryp. LleHTpanbHas cUMMETpUsi T€OMETPUYECKUX
¢buryp.

MHOTroyroibHUKH

MHOroyrojapHHK, €ro 3JIEMEHTBI U €ro CBOMCTBA. Pacrno3HaBaHMe HEKOTOPBIX MHOTOYTOJIb-
HUKOB. BBINyKIIbIE M HEBBITYKJIbIE MHOTOYTOJIbHUKH. [IpaBuiibHBIE MHOTOYTOJIHUKH.

Tpeyronsuuku. Bricota, Menuana, OuccekTpuca, CpeHssl JIMHUS TpeyroyibHuKa. PaBHOOE -
PEHHBIN TPEYroJIbHUK, €r0 CBOMCTBAa U MpHU3HAKU. PaBHOCTOpOHHUH TpeyroibHuK. [IpsiMoyronb-
HBII, OCTPOYIOJIBHBIN, TYIIOYTOJIbHBIM TPEYTOJIbHUKYU. BHemHUE yrisl TpeyroiabHuka. HepaBeHCcTBO
TPEYTOJIbHUKA.

UetsipexyronsHukn. [lapannenorpamMm, poMO, MpsSMOYTOIBHUK, KBaJAPAT, TPAIEIUs, PaBHO-
Oenpennas Tpanerus. CBONCTBA U MPU3HAKU MapajuiesorpaMma, pom0a, mpsiMOyroJbHUKA, KBapa-
Ta.

OKpYXKHOCTb, KPYT

OKpy»XHOCTb, KpPYT, UX 3JIEMEHTBHl U CBOMCTBA; LIEHTpajbHble M BIHCaHHbIE yribl. Kaca-
TEJbHAs U CEKyIllas K OKPYXKHOCTH, UX CBOWCTBA. BricaHHble 1 ONMCAaHHBIE OKPYKHOCTHU ISl TPe-
YTOJIHUKOB, YEThIPEX YT OJIbHUKOB, MMPABUIBHBIX MHOTOYTOJIbHUKOB.

['eomerpuyeckue Gurypsl B mpocTpaHCcTBE (0ObEMHBIC TETIA)

MHororpaHHuK U ero 3aeMeHTsl. Ha3BaHMsI MHOTOTpaHHMKOB € Pa3HbIM MOJIOKEHUEM U KO-
audecTBOM rpaneil. [lepBuuHble npencTaBieHus O MUpaMuje, Mapaenenuiene, npusme, chepe,
nape, HUJINHAPE, KOHYCE, UX JIEMEHTaX U NPOCTEHIINX CBOWCTBAX.

OTHoOmIEHUS

PaBencTBoO uryp

CBolicTBa paBHBIX TPEYrOJILHUKOB. [[pU3HaKK paBEeHCTBA TPEYTrOJIbLHUKOB.

[TapanienbHOCT MPSAMBIX

[Ipr3Haku U CBOMCTBA MapauIebHBIX MPSAMBIX. AKcHoOMa napaienbHocTH EBkinuaa. Teo-
pema daeca.

[lepnenaukynsipHbIe TPSIMbIE

[Ipsamoii yron. Ilepnenaukynsp k npsmoil. Haxkionnas, npoexuus. CepequHHbBIN NEPIEHIU-
KYJsp K oTpe3Ky. CBOMCTBA U MPU3HAKU NEPIEHANKYISIPHOCTH.



[MonoOue

[IponopiimonanbHbie OTpe3ku, omodue ¢uryp. [logoOupie Tpeyroapuuku. [IpusHaku mo-
I00HsL.

B3anmHoe pacnosioskeHre npsiMoOi U OKPYKHOCTH, IBYX OKPY>KHOCTEH.

N3mepenust u BbIYUCIICHUS

Bennuunbl

[Tonstue Benmuunbl. [Inuna. M3mepenue nnuHbl. Equnniel usmepenus mivHbl. BennunHa
yrina. I'pagycHas mepa yria.

[TonsTHE O TUIOMIAAW TIOCKON (UTYpPHI U ee cBoicTBax. M3mepenue miomaaeii. Exuauiib
MU3MEPEHUS TUIOLIAH.

[IpencraBnenne o0 odbeme U ero cBoiicTBax. M3mepenue obobema. EauHMIBI M3MepeHus
00BEMOB.

N3mepenus u BbIYUCIICHUS

WHCTpyMEHTBI U1l U3MEPEHUHN U TOCTPOCHUI; U3MEPEHUE U BBIUMCIICHHUE YTJIOB, IUTHH (pac-
CTOsiHMI ), momaneil. Tpuronomerpuueckue GyHKIUN OCTPOTO yria B MPSMOYTOJEHOM TPEYTOilb-
Huke Tpuronomerpuueckue GyHKIUU TYNOro yria. Boraucienue 371eMeHTOB TPEYroJbHUKOB C HC-
I10JIb30BAHUEM TPUTOHOMETPUUECKUX COOTHOIIEHUH. DOpMyIIbl IUIOIIAAN TPEYTOJbHUKA, MTapaJlie-
JIOTpaMMa M €ro YacTHBIX BUIOB, (DOPMYIBI IJTUHBI OKPYKHOCTH M IUiomaau kpyra. CpaBHEHHE U
BeruncieHue miomaneii. Teopema [Mudaropa. Teopema cunycoB. Teopema KOCHHYCOB.

Paccrosinus

Paccrosiane mexay Toukamu. PaccrostHue oT Touku 10 npsiMoil. PaccrosiHue mexny ¢ury-
pamu.

I'eomeTprueckue noCTpoeHU

['eomeTpryeckue NOCTpOSHUS AJIs WILTIOCTPAIMK CBOMCTB Fr€OMETpUYECKUX puryp.

HNHcTpymMeHTHI Ul TOCTPOEHUN: LIUPKYJIb, JIMHENKA, YrojJbHUK. [IpocTeiimme nmocTtpoeHus
LHUPKYJIEM U JIMHEHKOMN: MOCTpOeHHE OMCCEKTPUCHI YIIia, MEPIEHANKYISIpa K MPSMOi, yria, paBHO-
ro JaHHOMY,

[TocTpoeHue TpeyroapHUKOB 110 TPEM CTOPOHAM, JIByM CTOPOHAM M YIIIy MEX1y HUMH, CTO-
POHE U IBYM MPUJIEKAIIUM K HEH yriiam.

Jlenenue oTpe3ka B JaHHOM OTHOIIEHHUU.

['eomeTpuyeckue npeodpazoBaHus

[IpeobpazoBanus

[Tonsitue mpeobpazoBanus. [IpencraBieHre o MeTanpeAMETHOM MOHATHH «IIpeoOpa3oBa-
Hue». [Tonodue.

JIBrKeHUS

OceBasi W LEHTpallbHAs CUMMETpPHS, MOBOPOT W TNapauleNbHBIA mepeHoc. KomOuHarmm
NBIDKCHUH HA INIOCKOCTH U UX CBOICTBA.

BexTopbl 1 KOOpIUHATHI HA TUIOCKOCTH

Bexkrtopsl

[lonarue BekTopa, ASUCTBHUS HaJ BEKTOpaMH, MCIIOJIb30BaHHE BEKTOPOB B (U3UKE, Pa3iio-
YKEHUE BEKTOpa Ha COCTABIISIIOLIUE, CKATSIPHOE MPOU3BEICHHUE.

Koopaunatst

OCHOBHBIE TIOHATHS, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MexXay Toukamu. KoopauHatel ce-
penuHbI OTpe3Ka. Y paBHEHUS GUryp.

[IpuMeHeHre BEKTOPOB U KOOPAMHAT JUIsl PEIIEHUS MPOCTENIINX F€OMETPUYECKUX 3a/1a4.

Hcropus mareMaTuku

BO3HUMKHOBEHHE MATEMATUKU KaK HAayKH, dTamnbl €€ pa3BuTha. OCHOBHBIE pa3/ieiibl MaTeMa-
TUKU. Bbiaroniyecss MaTeMaTUKHU U UX BKJIaJ B pa3BUTUE HAYKH.

beckOHEYHOCTh MHOXECTBA MPOCThIX yucen. Yucia M JJIMHBI OTPE3KOB. PaimoHasibHbIE
yucna. [TorpedHocTh B ppanmonanbhbix uncnax. lkomna [Tudaropa

3apoxaeHue anreopsl B Heapax apudmeruku. An-Xopesmu. PoxaeHne OyKBEeHHOW CUMBO-
muku. 1. depma, @. Buer, P. [lekapt. Mcropus Bonpoca o HaxoXaeHUH GopMyll KOpHEH anredpa-
WYECKUX ypaBHEHMU cremeHed, O0ombpmmx verbipex. H. Tapranes, k. Kapmano, H.X. Abens, D.



l'anya.

[TosiBnieHre MeTo/na KOOPIMHAT, MO3BOJISIONIErO MEPEBOJUTh T€OMETpUUYECKue 00BEKTHI Ha
a3bIK anreOpsl. [losBnenue rpaduxos ¢pynkumid. P. [lexapr, I1. @epma. [Ipumepsl paznuyHbIX cu-
CTEM KOOpJMHAT.

3anmava Jleonapno Ilmzanckoro (®ubonauum) o kponukax, yucina dubonHauyuu. 3amada o
maxMaTHou nocke. CXOaUMOCTh T€OMETPUYECKON TPOTPECCHH.

Hcroku Teopun BEPOATHOCTEN: CTPAaxoBOE A€o, asapTHble Urpsl. I1. @epma, b.Ilackans, 5.
bepnynnu, A.H.Konmoropos.

Ot 3emnienenust k reomerpu. [udarop u ero mkomna. @anec, Apxumen. [lnaton nu Apucro-
tenb. [locTpoeHre npaBuIbHBIX MHOTOYTOJBHUKOB. Tpuccekuus yria. KBaaparypa kpyra. Y aBoe-
Hue Kyba. Mcropus uncna n. 3osotoe ceuenue. «Havanay Epxinpaa. JI Ditnep, H.W.JlobaueBckuid.
Hctopus nstoro nocrynara.

I'eomeTpus u uckyccrBo. I'eomeTprudeckue 3aKOHOMEPHOCTH OKPYXKAIOIIET0 MUpA.

ActpoHomus u reoMeTpusi. UTo u kKak y3Haimu AHakcarop, OparocheH u Apucrapx o pas-
Mepax Jlynsl, 3emnn u Connua. Paccrosnus ot 3emun a0 JIynel u Connua. 3Mepenue paccTosHus
oT 3emuin 10 Mapca.

Ponb poccuiickux yueHsix B pa3Butun Marematuku: JI. Oimep. H.U. JloGaueBckwii,
[1.JI.Yeb6nmmes, C. Koanerckas, A.H. Koammoropos.

Maremaruka B pazsutuu Poccuu: Iletp I, mkosa mMaremMaTM4ecKUX M HAaBUIalKMX HAYK,
pasButue poccuiickoro dora, A.H. KpsutoB. Kocmuueckas nporpamma 1 M. B. Kenapimi.

Copneprkanue Kypca MaTeMaTHKH B 7-9 kiaccax (yriayOJieHHBIH YPOBEHb)

Anrebpa

Yucna

PanmonansHbIE Uncia

CpaBHeHue palnMoHalIbHbIX uMcel. JleWcTBUA C panMOHalbHbBIMU uuciaMu. KoHeuHble u
OeckoHeuHble AecsTUYHbIe poou. IIpeacraBienne panroHanbHOTO YKcia B BUJIE AECITUYHOM JIpO-
ou.

Hppanuonaibusle yucia

[TonsTne uppanmoHaabHOTO yucia. Pacrno3HaBaHue uppanuoHadbHbIX uKcen. [lelcTBus ¢
MppalMoHAIbHEIMY yrciaaMu. CBONCTBA IEHCTBUIN ¢ MppalMOHATIBHBIMU unciaamMu. CpaBHEHHE Up-
panMoHaNbHBIX YKCell. MHOKECTBO IEHCTBUTENIBHBIX YHCEI.

[IpencraBiaeHus 0 pacCIIMPEHNUAX YUCIOBBIX MHOXKECTB.

ToxaecTBeHHbIE TPpeoOpa3oBaHU

UucioBble U OyKBEHHBIE BBIPAKEHUS

Bripaxkenune ¢ nepeMeHHOW. 3HaueHue BhIpakeHUsA. [logcTaHOBKa BBIpAKEHHIT BMECTO Tie-
PEMEHHBIX.

3akoHbl apudMeTnyecKux nercTBuil. [IpeoOpa3oBaHus YMCIIOBBIX BBIPAKCHUM, CONEpKa-
IIUX CTENEHU C HATypaJIbHBIM U LIEJIbIM [IOKA3aTENEM.

MHorouneHsl

OnHoulieH, CTEIeHb ogHOWICHA. JIeHCcTBHS ¢ ogHOWICHAMH. MHOTOYIICH, CTCIICHhL MHOIO-
YIeHa. 3HaYE€HUs MHOrowieHa. J[eMCTBUS ¢ MHOTO4YWIEHaMU: CIIOKEHUE, BBIMUTAHUE, YMHOXKECHHUE,
nenenue. IlpeoOpa3oBaHue 1EIOT0 BRIPAXKEHUS B MHOTOWICH. DPOPMYIIbI COKPAIIECHHOTO YMHOXe-
HUS: pa3HOCTh KBAJpaTOB, KBapaT CyMMbI U pasHOCTU. DOopMyIbl TPeoOpa3oBaHUs CYyMMBI U pa3-
HOCTH KyOOB, Ky0 CyMMBI U pa3HOCTH. Pa3nokeHre MHOTOYJICHOB Ha MHOXKUTEJIN: BBIHECEHUE 00-
IIET0 MHOXUTEJIS 3a CKOOKH, IPYHIHPOBKA, UCIOIb30BaHNE (DOPMYII COKPAIIEHHOTO YMHOKECHHUS.
MHorousnensl ¢ 0OqHON nepeMeHHoi. CTaHIapTHBIN BU MHOTOWIEHA C OJHOM IIEPEMEHHOM.

KBanpatHeiii TpexuneH. KopHu kBagpaTHOro TpexuieHa. Pa3inokeHne Ha MHOKUTENN KBaJI-
patHoro tpexuieHa. Teopema Buera. Teopema, oOpatHast Teopeme Buera. Beinenenue momHoro
KBajpaTa. Pa3nokeHrne Ha MHOXKHUTENN CIOCOOOM BBIJICIICHUS [TOJIHOTO KBapaTa.

[TonsTue ToXAECTBA

ToxaectBenHoe npeoOpazoBanue. [IpeacraBieHne o TOXKAECTBE HAa MHOYKECTBE.

JpoOHo-pannoHaIbHbIE BEIPAKECHUS

Anrebpanyeckas aApoOs. [IpeoOpazoBanms BEIpAXKEHHH, CONEPKAIIMX CTETICHH C LIEIIBIM T10-



KazareneM. JlomycTUMBbIEe 3HAYEHUsI NEPEMEHHBIX B JIPOOHO-PAIlMOHANBHBIX BbIpakeHusX. Cokpa-
mieHue anredpanyeckux npobOeit. [lpuBenenne anredpandeckux ApoOei K oOImeMy 3HaMEHATENO.
JleicTBus ¢ anreOpanyecKuMH JpoOsSMU: CIIOKEHHE, YMHOKEHHE, JeTICHHUE.

[IpeoOpa3zoBanue BeIpaKEHUH, COIEPKAIMUX 3HAK MOTYJIS.

UppanmonaiibHble BEIPAKEHUS

ApudmeTrdeckuii KBaIpaTHbIA KOPEHb. J[OMyCTHMBbIC 3HaUEHUS TIEPEMEHHBIX B BHIPAKCHH-
X, coJepXamux apupMeTnueckue KpaJapatHble KOpHH. [IpeoOpa3oBanue BbIpakeHUH, conepiKa-
IIUX KBAJIpaTHbIE KOPHHU.

Kopnu n-bix creneneil. JlonmycTuMble 3Ha4€HUsI IEPEMEHHBIX B BBIPAXKECHUSX, COACPKAILINUX
KOpHH N-bIX cTreneHei. [I[peodpazoBanue BbIpaKEHUM, COAEPKAIINX KOPHU N-BIX CTETICHEH.

Crenenpb ¢ palMoHaNIbHBIM IMoKa3aTeneM. [IpeoOpa3oBanue BBIpaKEHH, COACPIKALIUX CTE-
MIEHb C PAllMOHAJIBHBIM [T0KA3aTEIEM.

YpaBHeHust

PaBencTBa

Uucnosoe paBeHCTBO. CBONCTBA UUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus

IlonsaTne ypaBHeHUs U KOpHs ypaBHeHMA. [IpencraBieHue 0 paBHOCUIBHOCTY YPaBHEHUN U
YPaBHEHUSAX-CIEICTBUSIX.

[IpencraBnenre 0 paBHOCMJIBHOCTH Ha MHOXKeCTBE. PaBHOCHIbHBIE TIpeoOpa3oBaHUs ypaB-
HEHUM.

Meronsl perieHys: ypaBHEHU I

MeToapl paBHOCHIIBHBIX MPEe0Opa3oBaHU, METOJ 3aMEHBbI TIEPEeMEHHOM, Tpaduueckuii Me-
ToJ1. Micrionb30BaHNe CBOMCTB (DYHKIIHIA MPH pEeIICHUH YpaBHEHMM, UCTIOIb30BaHUE TeopeMbl Bueta
JUISl ypAaBHEHHUM CTEIIEHH BBIIIIE 2.

JInneliHOE ypaBHEHHE U €r0 KOPHU

Pemienne nuHeWHBIX ypaBHeHUH. KonndecTBO KOpHEW JIMHEWHOro ypaBHeHHs. JIuHelHOe
YpaBHEHUE C TaPAMETPOM.

KBanpaTHO€ ypaBHEHUE U €T0 KOPHU

JIMCKpUMHMHAHT KBaApPaTHOrO ypaBHeHUsA. Popmyia KOpHEW KBaapaTHOro ypaBHeHus. Ko-
JINYECTBO JIECUCTBUTENBHBIX KOPHEH KBAJPaTHOTO ypaBHEHMs. PerieHue KBaapaTHBIX ypaBHEHMIA:
rpaduyecKkuil METO/ pelIeHHs], UCTIOIb30BaHUuEe (DOPMYIIBI ISl HAXOXKACHUS KOpHEH, pa3ioxeHHe
Ha MHOXHTEIH, oA0Op KOpHEH ¢ MCIONb30BaHUEM TeopeMmbl Buera. bukBaapaTHble ypaBHEHHS.
VYpaBHeHUsI, CBOJMMBIE K JUHEUHBIM W KBaApaTHeIM. KBampaTtHoe ypaBHeHue ¢ mapameTpom. Pe-
LIEHHE NPOCTEUIINX KBAJAPATHBIX YPAaBHEHUH ¢ apaMeTpaMHu. PellieHne HEKOTOPBIX TUIIOB YpaBHE-
HUW 3 U 4 CTENEeHN.

Jpo6HO-paninoHallbHEIE YPaBHEHUS

Pemenue npoOHO-paninoHaIbHBIX YPaBHEHUH.

IIpocTeiile UppaloOHaNbHbIE YPaBHEHUs BHUJA: \/(x)=a, ‘/f (x) = \/g(x) M uX pe-

b

meHue. Permenue uppanroHanbHbIX YPaBHEHUM BUIA V/ (x) B g(x)'

CucreMbl ypaBHEHHI

VYpaBHeHue C AByMsl NEPEMEHHBIMU. PemeHne ypaBHEHUMH B LeEbIX uMciax. JIuHeiHoe
ypaBHEHHUE C ABYMs NepeMeHHbIMU. ['paduyeckas UHTepHpeTanus JUHEHHOrO ypaBHEHHS C IByMS
[IEPEMEHHBIMU.

[IpencraBienue o rpaguueckoil MHTEPHPETAUN IPOU3BOJIBLHOTO YpaBHEHUS C IByMS Iepe-
MEHHBIMU: JIMHUU HA IJIOCKOCTH.

ITonsaTHE cucTeMbl ypaBHEHMI. Perienre cucreM ypaBHEHUN.

[IpencraBieHue o0 paBHOCUIBHOCTH CUCTEM YPABHEHUM.

MeToap! pelieHns: CUCTEM JTMHEWHBIX YPaBHEHUH C ABYMS IEpEMEHHBIMU rpauueckuii me-
TOJ, METOJ CJIOKEHHUsI, METOJl MOJACTAHOBKU. KolnuecTBO penieHuil CUCTEMBbI JIMHEMHBIX ypaBHE-
Hui. CucTema JIMHEUHBIX YPaBHEHUM C MapaMeTPOM.

CucteMbl HEIMHEWHBIX YpaBHEHUU. MeETOIbl pEUICHUs] CUCTEM HEIMHEWHBIX YpPABHEHUU.



Meton neneHusi, METOA 3aMEHbI IepeMeHHbIX. OTHOPOAHBIE CUCTEMBI.

HepaBeHncrtBa

Uucnossle HepaBeHCTBA. CBONCTBA YNCIOBBIX HEpaBeHCTB. [IpoBepka cripaBeAIMBOCTH He-
PaBEHCTB MPYU 33JaHHBIX 3HAYCHUAX IICPEMEHHBIX.

HepasenctBo ¢ nepemeHHoil. CTporue u HecTporue HepaBeHCTBa. JloKa3aTeslbCTBO Hepa-
BEHCTB. HepaBeHCTBaA 0 CpeAHUX M ABYX YHCEIL.

ITonsATHE O peleHnn HepaBeHCTBA. MHOXECTBO PELICHUN HEPABEHCTBA.

[IpencraBneHne 0 paBHOCMIIBHOCTH HEPABEHCTB.

JIuneliHOE HEpaBEHCTBO U MHOKECTBA €r0 PELICHUN. Penmenue IMHeNHbIX HepaBeHCTB. JIu-
HEHHOE HEPABEHCTBO C IIapaMETPOM.

KBanpaTHO€ HepaBEHCTBO M €ro pelieHus. Penenue KkBapaTHbIX HEPABEHCTB: UCIOJIb30Ba-
HUE CBOMCTB M rpauka KBaJpaTHUYHOW (PYHKIMM, METOA MHTEPBAJOB. 3allUCh PEIICHUS KBaapaT-
HOT'O HEPaBEHCTBA.

KBaznpaTHO€ HEpaBEHCTBO C MapaMETPOM U €0 PEIICHUE.

f(x)>a f(x)<a

[Ipocreliline uWppanuoHalbHbBIE HEPABEHCTBA BHJA: ;
7>z ()

OO6001ICHHBII METOJ] MHTEPBAJIOB JIJISl pEIICHUS] HEPABEHCTB.

CucreMbl HEpaBEHCTB

CucreMbl HEpaBEHCTB C OJIHOM MepeMeHHOW. PelieHne cucteM HEPABEHCTB C OAHOW Iepe-
MEHHOM: JINHEHHBIX, KBAaJIPATHBIX, JPOOHO-pAalMOHAIBLHBIX, UppAlMOHAIbHBIX. M300paxkeHue pe-
LIEHMsI CHCTEMbI HEPABEHCTB HA YMCIIOBOM MPSAMOMN. 3alUCh PEIIEHUSI CUCTEMBI HEPABEHCTB.

HepapeHnctBo ¢ 1ByMs niepeMeHHbIMU. [IpencTaBieHne o penieHny JMHEHHOTO HEPABEHCTBA
C IByMs IepeMeHHbIMU. [ 'paduueckast nHTepnpeTanys HEpaBEHCTBA C IBYMs IepEeMEHHbIMU. [ 'pa-
(buyeckuii MeTo ] pelIeHNs CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKIMHU

[TonsiTHE 3aBUCUMOCTH

[IpssmoyronbHas cucrema koopauHaT. PoOpMHUpOBaHUE NPEACTABICHUN O METAIPEIMETHOM
MOHSITHH «KOOPAUHATHI». ['paduk 3aBUCUMOCTH.

DOyHKIUA

CniocoOs! 3amanus GYHKIHWA: aHATUTUYECKHUH, rpadudeckuit, Tabnuanabid. ['padux dyHK-
un. [Ipumeps! QyHKIHMI, MoTydaeMbIX B IPOIECCE UCCICAOBAHUS PA3IUYHBIX MTPOLECCOB U pelle-
HUA 3a7a4. 3HauyeHue QyHkuu B Touke. CBOMCTBAa (PyHKIMIA: 001acTh ONMpEIETICHHS, MHOKECTBO
3HAYeHUH, HYIU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, YETHOCTH/HEYETHOCTh, BO3pAacTaHHE U YObIBa-
HUE, TPOMEXYTKH MOHOTOHHOCTH, HauOoJIblllee 1 HaUMEHbIIIee 3HaUeHue, nepuoandHocTb. Mccie-
noBaHue (PYHKIUH 110 €€ TpaduKy.

Jlunetinas QyHKIus

CgoiictBa, rpaduk. YrinoBoil kodpduimueHt npsamoil. Pacnonoxenue rpaduka JTUHEHHON
(YHKIHH B 3aBUCUMOCTH OT €€ K03 (OUITMESHTOB.

KBagpatnunas QyHKIus

Cgoiictna. [1apabona. [Toctpoenue rpaduka kBagpatuanoi Gpynkiuu. [Tonoxxenue rpadrka
KBaJPaTUYHON (PYHKIMU B 3aBHCUMOCTH OT ee Koa(uirenTos. Vcnonp30BaHne CBOWCTB KBaapa-
TUYHOU (QYHKIIMU AJIs pEeLIeHHs 3a1ay.

Ob6patHast TpONOPLUUOHATIBHOCTD
k

Y
CgoiicTBa pyHKINN X . 'unepOona. [IpeacraBnenue 00 acCUMIITOTaX.
CrenenHast GyHKIHS C TIOKa3aTesneM 3
CgoiictBa. Kybnueckas napaboa.
— _ 3/ — o
Oyakuun ¥ = VY [y = Nx Y= *| x croitcrsa n rpaduku. CteneHHast GpyHKIHSA ¢ TO-
KaszaresieM cTereHu Oopiie 3.

[IpeoOpazoBanne TpadukoB (GYHKIUN: TapaJICIbHBIA TEPEHOC, CHUMMETPHUS, pPacCTsKe-
HUe/CKaTHe, OTPAKECHHUE.



[IpencraBnenue o B3aMMHO 0OpaTHBIX (PYHKIIUAX.

HenpepsiBHOCTD (DyHKITMN U TOUKH pa3pbiBa GyHkui. KycouHo 3aganHbie PyHKITUN.

[TocnenoBarenbHOCTH U IPOTPECCUU

Yucnosas nocnenoBaTenbHOCTh. [Ipumepsl. beckoHeunble mocaenoBarenbHOCTH. Apudme-
THUYECKasl Iporpeccust U ee cBoiicTBa. I'eomerpruyeckas nporpeccus. CyMMHpOBaHHUE NEPBBIX 4Jile-
HOB apU(PMETUIECKON B TEOMETPUUECKON Tporpeccuii. CXoasmiascs reoMeTpuIecKas Iporpeccus.
CymMma cxopsuieiics TeoMeTpudeckon nporpeccuu. I'apmonnueckuil psa. PacxonuMocTs rapMoHH-
4eCcKoro psja.

MeTto MaTeMaTHYECKON MHAYKIIMU, €Tr0 TPUMEHEHUE JJIs BEIBOIA (hOPMYIT, TOKA3aTEIbCTBA
PaBEHCTB M HEPABEHCTB, PELICHUS 33/1a4 Ha IETUMOCTb.

Permrenue TekCcTOBBIX 3a71a4

3amaun Ha Bce apu(METHUCCKHUE TCHCTBUS

Pemenne TekcToOBBIX 3amau apudmernueckuM crocobom. Mcmonb3oBaHue TaOIHIL, CXEM,
yepTexKel, APYrux CpeJCTB MNPEACTABICHUS JAHHBIX MIPH PEIICHUH 3a/1a4H.

Pemenue 3a1au Ha [BMKEHHE, pabOTY, TOKYITKH

AHann3 BO3MOXXHBIX CUTYallMi B3aHMHOTO PaCIOJIOKEHNs 0OBbEKTOB MPHU UX JIBUKEHUH, CO-
OTHOIICHUSI 00HEMOB BBITIOJIHSIEMBIX PabOT MPU COBMECTHOM paboTe.

Pemenue 3a1a4 Ha HaXOX/I€HNUE YaCTH YKCIIA U YUCIIA TIO €ro YacTu

Peuienue 3aga4 Ha IPOLIEHTHI, 10U, MPUMEHEHHE MPONOPLIUNA MPU PEIICHUN 3a]ad.

Jlornueckue 3amauu

Pemenune noruveckux 3anad. PemeHne J0ruyeckux 3ajad ¢ MoMoIbko rpados, TabIHII.

OcHOBHBIE METOIbI PELLICHUS 3324

Apudmernueckuii, anredbpanyeckuii, nepedop BapuaHToB. IlepBUUHbBIE TpPEACTABICHUS O
JIPYTUX METOJIaX pelieHus 3a/1a4 (reoMeTpruIecKue 1 rpaduaeckiue METOIbl).

CrarucTuka u Teopus BEpOSTHOCTEHN

CrarucTuka

TabnuuHoe u rpaduyeckoe MpeaAcTaBIeHUE JaHHBIX, CTOJIOYAThIE U KPYTOBBIE THArPaMMBl,
U3BJICUCHHE HYXHOW WHGpopmanuu. Jlmarpammbl pacceuBaHus. OmucaTelbHBIE CTaTUCTUYECKHE
MoKa3aTesu: cpeaHee apudmernyeckoe, MeauaHa, HauOobllee 1 HaUMEHbIIIEe 3HAUEHUSI YUCIIOBO-
ro Habopa. Otkinonenue. Ciaydaiinbie BEIOpOCHL.. Mephl pacceuBaHMs: pa3Max, AUCIEPCUS U CTaH-
napTHoe oTKJIoHeHHe. CBOMCTBa cpenHero apudmeTrndeckoro u aucrepcuu. CiydaiiHas U3MEHYH-
BOCTh. VMI3MEHUYMBOCTH MpU HU3MEpeHHsX. Pemaroniue npaBuia. 3aKOHOMEPHOCTH B M3MEHUYHBBIX
BEJIMUMHAX.

Cry4aiiHble OTIBITHI U CITy4aitHbIE COOBITHS

CryqaifHble ONBITHI (AKCTICPUMEHTHI ), JJIEMEHTApHbBIE CIydaiiHble cOObITHS (MCcXx0/bl). Bepo-
STHOCTH JJIEMEHTApHBIX COOBITHIL. COOBITUS B CIy4ailHBIX JKCIIEPUMEHTAX M OJIarompusTCTBYIO-
1IUe dJIeMEHTapHbIe COOBITUS. BeposATHOCTH CitydailHBIX COOBITHI. OMBITBI C PAaBHOBO3MOXXHBIMHU
JJMIeMEHTapHBIMU COOBITHsIMU. Kitaccnyeckue BEepOSTHOCTHBIE OMBITHI C HCIIOJIB30BAHUEM MOHET,
KyoukoB. [IpeacraBnenne coObITHI C TOMOIIBIO AuarpamMm Jisepa. [IpoTuBomoaoxHbe COOBITHS,
o0beIMHEeHNE U TepecedeHrue coObITuid. [IpaBmio crmokeHus BepostHocTel. CrnydyailHbIA BBIOOD.
HezaBucumelie coobiTusi. [locnenoBatenbHble He3aBUCUMBIE UcTibITaHud. [IpencTaBienue skcnepu-
MEHTa B BUJE JIEpEBa, YMHOKEHUE BeposiTHOCTEH. McnblTaHus 10 nepBOro ycnexa. Y ciIoBHas Be-
posATHOCTh. DopMyria MOTHON BEPOSTHOCTH.

DneMeHThl KOMOMHATOPUKH U UCTIBITaHusI bepHym

[IpaBuno ymMHOXEHUs, MepecTaHOBKH, ¢dakTopuan. CodyeTaHuss W 4UCIO codeTaHuil. Tpe-
yronbauk [lackans u 6uHOM HptoToHa. OMBITH ¢ OOJBIINM YHCIOM PaBHOBO3MOXKHBIX 3JIEMEHTAp-
HBIX COOBITHI. BrIunciieHrne BeposITHOCTEH B OMbITaX C MPUMEHEHUEM 3JIEMEHTOB KOMOMHATOPUKH.
Ucneitanusa bepaymnu. Yenex u Heynaaua. BeposatHoctu coObITHIA B cepul UcTbITaHui bepHyIm.

['eomeTpuyeckast BEpOATHOCTh

CrnyualiHplii BRIOOp TOYKH W3 (UTYPHI HA TUIOCKOCTH, OTpe3Ka M Ayru OKpyxkHocTu. Ciy-
YalHBIN BBIOOP YKCIIA U3 YUCIOBOTO OTPE3Ka.

Crny4daifHble BETMYUHBI

JuckpeTHast ciydaiiHasi BEJIMYMHA M pacOpeiesieHue BeposiTHOCTel. PaBHOMepHoe nmc-



KpETHOE paclpeneneHue. ['eomeTpudeckoe pacrpeaencHue BeposTHocTeil. Pacnpenenenue bep-
Hy/ui. bunomuanbeHoe pacnpenenenue. HezaBucumbie cinydaitHble BeauyuHbl. CloKeHUE, YMHO-
JKEHUE CIIy4alHbIX BEIMYMH. MaTeMaTU4eCKOe OKHUIaHUE U €T0 CBOMCTBA. [[ucnepcus u cranaapr-
HOE€ OTKJIOHEHHUE CIIy4YallHOW BEJIMYMHBI; CBOMCTBA AucIiepcur. Jlucnepcens yncia ycrnexoB B Cepun
ucnbiTanuii bepuymnnu. [Tonarue o 3akoHe O6onpmmx yucesn. M3mepenue BEpOsSTHOCTEW U TOYHOCTD
n3Mepenus. [lpuMenenne 3akoHa OOJBIIMX YKCEN B COLIMOJIOTUM, CTPAXOBAaHUM, B 3[paBOOXpaHe-
HUH, o0ecrieueHNH Oe30MaCHOCTH HACENICHHS B YPE3BbIUANHBIX CUTYAITHSIX.

I'eomeTpus

I'eomerpuueckue Guryps

@urypsl B reOMETPUH U B OKPYXKaIOLIEM MUAPE

I'eomerpuueckas ¢urypa. BuyTpennss, BHemHsAs o6nactu GUrypsl, rpanuna. JInaum u 06-
JIACTH Ha TUIOCKOCTH. Boimykitas u HeBbinmykias ¢purypsl. [lnockas u Hemnockas Gurypsl.

Brinenenue cBoiicTB 00bekTOB. @OpMUpOBAaHUE MIPEICTABICHUNA O METAIPEIMETHOM MOHS-
tun «purypay. Touka, oTpe3ok, npsAMas, Iy, JOMaHasi, TNIOCKOCTb, YToJl, OMCCEKTpUca yria u ee
CBOMCTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, OKPY>KHOCTb U KPYT.

OceBast cummerpusi reomerpudeckux ¢uryp. LleHTpaibHas CUMMETpPUSI T€OMETPUUYECKUX
¢buryp.

MHOTroyroibHUKH

MHOrOyrojapHUK, €ro 3JIEMEHTHl U €ro cBoWcTBa. [IpaBUiIbHBIE MHOTOYIOJIBHUKU. BhImyK-
JIbI€ M HEBBIITYKJIBIE MHOTOYTOJIbHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

Tpeyronsauk. Cymma yriioB TpeyrojibHHKa. PaBHOOEApPEHHBIN TPEYroNbHUK, CBOWCTBA U
MpU3HAKW. PaBHOCTOPOHHUI TPEYroJbHUK. MeauaHbl, OMCCEKTPUCH, BRICOTHI TPEYTOJIBLHUKOB. 3a-
MeyJaTeabHble TOUKU B TpeyroibHUKEe. HepaBeHCTBO TpeyroapHUKA.

YerpipexyronpHuku. [lapamnenorpamm, pom0, MpsMOyTOIbHUK, KBaapat, Tpamnenus. CBoii-
CTBa M MPU3HAKU MapajuieorpaMmma, pomoa, mpsIMOyroJibHUKa, KBaapaTa. Teopema BapunboHa.

OKpYKHOCTb, KPYT

WX sneMeHTHl U CBOMCTBA. XOPAbl U CEKYIIHME, X cBoMcTBa. KacarenbHble U UX CBOMCTBA.
IlenTpanpHble W BIMCAHHBIEC YIUIbl. BIMcCaHHBIE M ONUCAHHBIE OKPYXXHOCTU AJII TPEYrOJIbHHUKOB.
BnucanHbple U ONUCaHHBIE OKPYKHOCTU Il YETBIPEXYTOJIbHUKOB. BHEBIUCAHHBIE OKPYKHOCTH.
PaagnkannHast OCh.

®durypsl B mpocTpaHCTBE (00BEMHBIC TEIa)

MHororpaHHuK U ero 3aeMeHTsl. Ha3BaHMsI MHOTOTpaHHMKOB € Pa3HbIM MOJIOKEHUEM U KO-
au4ecTBOM rpaneil. [lepBuuHble mpeacTaBiIeHus 0 MTUpaMUIaX, Mapaienenurenax, npusMax, cde-
pe, lmape, QWINHAPE, KOHYCEe, MX AIEMEHTaxX U MIPOCTEHIINX CBOMCTBAX.

OTHoOmIEHU

PaBencTBO uryp

CBolicTBa M NMPU3HAKKA PABEHCTBA TPEYrOJbHUKOB. JOMOIHUTENbHBIE IPU3HAKH PABEHCTBA
TPEYroJabHUKOB. [Ipru3Haky paBeHCTBa NapauIeIorpaMMOB.

[TapanneabHOCTh IPSIMBIX

[Ipu3Haku ¥ cBOMCTBa NapajuieibHBIX NPAMbIX. AKcHMoMa napauiensHocTd EBximpna. Ilep-
BUYHBIE TIPE/ICTABIICHUS O HEEBKIMIOBBIX reomeTpusax. Teopema Daneca.

[lepnenuKynsipHbIE IPSIMBIE

[Ipsamoit yroa. Ilepnenaukyinsip k npsimoit. CepeIuHHbBIA NEPIEHIUKYIISIP K 0Tpe3Ky. CBOM-
CTBa U NMPU3HAKH NIEPIEHIUKYIISIPHOCTH NpsMbIX. HakiioHHBIE, IPOEKLINY, UX CBOICTBA.

ITomoOue

[IponopuuonaneHbie 0Tpe3ku, nogodue ¢uryp. I[logoGubie Tpeyronpuuku. [IpusHaku mo-
no0ust TpeyroibHUKOB. OTHOIIIEHUE TUIOIAACH MOJOOHBIX QUTYD.

B3anMHOe pacnosiokeHue npsMOd U OKPYKHOCTH, ABYX OKPY’KHOCTEH.

W3mepenns 1 BEIYUCICHUS

Bennuunbl

[Tonstue Benmuuunbl. [{nuna. M3mepenue nnvubl. EquHIBI H3MEpEHUs! 1JIUHBI.

Bennuuna yrna. I'pagycHas mepa yrna. CuHyc, KOCHHYC M TaHT€HC OCTPOTO yrja MpsMo-
YTOJIBHOTO TPEYTrOJbHHUKA.



[MonsTHE O TUIOMIAAW TIOCKON (UTYpPHI U ee cBoicTBax. M3mepenue mnomaaeii. Exuauiib
MU3MEPEHUS TUIOLIAIH.

[IpencraBnenne 06 o0beMe NMPOCTPAHCTBEHHOM (UTYpBI U ero cBoiicTBax. M3mepenne 00b-
ema. Eqununnsl uamepenus 00beMoB.

N3mepenust u BbIYUCIICHUS

WHCTpyMEHTBI U1l U3MEPEHUH U MOCTPOCHUI; U3MEPEHUE U BBIUMCIICHHUE YTJIOB, UTHH (pac-
CTOSIHUI), IIJIOLIA/IEH, BBIYMCIIEHUE 3JIEMEHTOB TPEYTOJIBHUKOB C MCIOJIb30BAaHUEM TPUTOHOMETPH-
YeCKUX COOTHOIIEeHHH. [Inomanu. @opmynsl miIomaa TPEYroJbHUKA, MapajuleiorpaMMa U €ro
YaCTHBIX BUOB, Tparenuu, Gopmyna ['epona, Gpopmyna miom@aan BeITYKIOTO YETHIPEXYTrOJBHUKA,
(dbopMyIbl ATMHBI OKPY>KHOCTH U IUIomaau kpyra. [lmomanas KpyroBoro cexkropa, KpyroBoro cer-
MeHTa. [1no1aas npaBuiIbHOTO MHOTOYTOJIbHUKA.

Teopema IIudaropa. [Tudaropossr Tporiku. TpUrOHOMETPUYECKUE COOTHOIICHUS B TPSIMO-
YrOJILHOM TpEyrojbHHKE. TpuroHoMerpudeckue (yHKIIMU TYMOTO yIJIa.

Teopema kocunycoB. Teopema CHHYCOB.

Pemenue TpeyronbHUKOB. Beruncnenue yrioB. Berducienne BbICOTHI, MEMAHBI U OHCCEK-
TpuUcChl TpeyroiabHuka. OprorpeyroiabHuk. Teopema [Itonemes. Teopema Menenas. Teopema UeBbnl.

Paccrosaus

Paccrosinue mexnay Toukamu. PaccTostHue oT ToukH 110 mpsMoi. Paccrosiaue mexny ¢Gury-
pamu.

PaBHOBeNMKHE 1 paBHOCOCTaBJICHHBIE (PUTYPHI.

CBoiicTBa (aKCHOMBI) JUIMHBI OTPE3Ka, BEIMYMHBI YIJIa, TUIOMAAN U 00beMa (PUTypHI.

['eomeTpuyeckre moOCTpOCHUS

I'eomeTprueckue MoCTpoOeHUs sl UIUTIOCTPALIUH CBOMCTB T€OMETPHUECKUX (puryp.

NHcTpyMeHTHI 11 noctpoeHuid. Llupkyb, TuHenKa.

[IpocTeiimme mocTpoeHus UPKYIEM U JIMHEHKON: MOCTpOeHHe OMCCEKTPHUCHI YIiia, IMepIeH-
TUKYJSIpa K IPSIMOM, yTila, pAaBHOTO TaHHOMY.

ITocTpoeHne TpeyronbHUKOB IO TPEM CTOPOHAM, IByM CTOPOHAM U YTy MEXAY HUMHU, CTO-
POHE U IBYM MPUJICKAIIUM K HEH yriiam, 1o APYrUM 3JIEMEHTaM.

[enenue orpes3ka B JaHHOM OTHOIIEHHH.

OcHOBHbBIE METO/BI PEIICHUs 3aa4 Ha MOCTPOEHHE (METOJ I'€OMETPUUYECKUX MECT TOYEK,
METO/]I TapaJuIeIbHOTO NMEPEHOCa, METO CUMMETPHUH, METO/T TO100US).

Oralsl pelieHus 3a/1a4 Ha NOCTPOEHHUE.

['eomeTpuyeckue npeodpazoBaHus

[IpeobpazoBanus

[IpencraBieHne o MEXIpPeIMETHOM MOHATUN «IIpeoOpazoBanuey. [IpeoOpazoBanus B maTe-
MaTHke (B apudmeTuke, anredpe, reoMeTpuYecKie mpeodpa3oBaHus).

JIBrKeHUS

OceBast ¥ 1EHTpalbHAsh CUMMETPUH, TOBOPOT W MapajuleNbHBIA nepeHoc. KomOwHammu
NBIDKCHUH Ha INIOCKOCTH U UX CBOICTBA.

[TonoOue xak mpeoOpazoBaHue

I'omoteTus. ['eomerpryeckue nmpeodpa3oBaHus Kak CPEACTBO TOKA3ATEIIbCTBA YTBEPKIACHUN
U peleHus 3ajau.

BekTopbl 1 KOOpAMHATHI HA INIOCKOCTH

Bexkropsl

[TonsiTue BekTOpa, AEMCTBUS HaJ BEKTOpaMH, KOJJIMHEApHbIE BEKTOPHI, BEKTOPHBIN Oa3Muc,
pasiokeHue BeKTopa Mo 0a3uCHBIM BEeKTOpaM. EQMHCTBEHHOCTH pasiioKeHHs BEKTOPOB 10 Oasucy,
CKaJISIpHOE MPOU3BEICHUE U €r0 CBOMCTBA, CIOJIb30BAHUE BEKTOPOB B (hU3HKeE.

Koopaunatsr

OCHOBHBIE TIOHATHS, KOOPAUHATHI BEKTOPA, PACCTOSIHUE MexXay Toukamu. KoopauHatel ce-
penuHbI OTpe3Ka. Y paBHEHUS GUryp.

[IpuMeHeHre BEKTOPOB U KOOPIWHAT JUIsl PEIIEHUsI TEOMETPUUYECKHX 3a1au.

Addunnas cuctema koopauHat. Paanyc-BekTopsl Touek. LIeHTpou 1 cucTeMbl TOUEK.

Uctopusa maTeMaTnku



Bo3HukHOBEHME MaTeMaTHKU KaK HayKH, Tambl €e pa3BuThus. OCHOBHBIE pa3/ielibl MaTeMa-
THUKU. Beiaroniyecss MaTeMaTUKU M X BKJIaJ B Pa3BUTUE HAYKHU.

beckoHeuHOCTh MHOXECTBA MPOCTBHIX 4uced. Yucila U JIUMHBL OTPE3KOB. PannoHaibHBIE
gyucna. [TorpebHocTs B upparmoHaibHbiX unciax. [llkomna [Tudaropa

3apoxaenue anredpsl B Heapax apupmeruku. An-Xopesmu. Poxxaenne OyKBeHHOH CUMBO-
nuku. [1. ®epma, . Buer, P. [lekapt. Uctopus Bompoca o HaxoxaeHun Gopmys KOpHEr anredpa-
WYECKUX YpaBHEHUU cremeHer, Oompimmx derbipex. H. Taprames, [x. Kapmano, H.X. AGensb,
D.I'anya.

[TosiBeHne MeToaa KOOPAUHAT, TIO3BOJISIONIETO MEPEBOUTh TEOMETPUUYECKHUE OOBEKTHI Ha
s3bIK anreOpsl. [losBienue rpadukos Gyukiuit. P. Ilexaprt, I1. ®epma. [Ipumepsr pa3nuyuHbIX KO-
OpJIMHAT.

3amaua Jleonapmo I[Mmzanckoro (Pubonayuwm) o Kposukax, yncia duboHauuu. 3amada o
maxmaTHou 1ocke. CXOAMMOCTh T€OMETPHUECKOM MPOrPeCCU.

Hctoku Teopun BEpOSITHOCTEN: CTpaxoBoe /elio, azapTHeie urpsl. 1. depma, b. Ilackans, .
bepnymu, A.H. Koamoropos.

Ot 3emnenenus k reometrpun. [Iudarop u ero mkomna. Panec, Apxumen. [Inaton u Apucro-
Tenb. [locTpoeHne npaBUIBHBIX MHOTOYTOJIBHUKOB. Tpuccekuus yria. KBagpatypa kpyra. Y iBoe-
Hue kyoa. Ucropus uucna m. 3omotoe ceuenue. «Hauamay Epknuaa. JI. Ditnep, H.W. JloGaueBckwuii.
Hcropus naToro nocrysara.

['eomeTtpus n nuckycctBo. ['eoMeTpuyeckre 3akOHOMEPHOCTH OKPYIKAIOIIET0 MUpa.

AcTtpoHomus u reometpust. Uto u Kak y3Hanu AHakcarop, DpatocheH u Apucrapx o pas-
Mepax Jlynsl, 3emun u Connua. Paccrosinus ot 3emun 1o JIynst u Connna. M3mepenue pacctosiHus
ot 3emiuu 10 Mapca.

Ponp poccuiickux y4deHbIXx B pa3Butum matematuku: JI.Oiwmep. H.U. Jlo6auesckmii, I1.J1.
YeoOnimes, C. KoBanesckas, A.H. Konmoropos.

Marematuka B pazsutuu Poccum: Iletp I, mikona maTeMaTHYeCKHMX M HaBUTAIKMX HaYK,
pasButue poccuiickoro dora, A.H. KpsutoB. Kocmuueckas nporpamma 1 M. B. Kenapimi.

APUDOMETHUKA

Hartypanbnsble unciaa. Harypanbublii psan. Jlecsatuunas cucrtema cuucieHus. ApudmeTndyeckue
NECUCTBHS C HAaTypaJbHBIMM unciaamMu. CTENeHb C HATYPAJIbHBIM IOKa3aTesieM.YnuCnoBbIe BhIpaxe-
HUS, 3HAUEHHE YUCIIOBOTO BhIpaKeHUs. PeneHne TeKCTOBbIX 3aa4 apu(h)MEeTHUECKUMU CIIOCOOaMH.
[IpocTeie u cocTaBHBIEC YHCIIA.

Jpodu. O6sikHOBeHHBIE 1poOu. OCHOBHOE CBOMCTBO Jipobu. CpaBHEHHE OOBIKHOBEHHBIX APOOEH.
Apudmernueckue 1eHCTBUS ¢ 0OBIKHOBEHHBIMU Apo0siMu. HaxoxaeHue yacTu OT 1eI0ro U 1eJI0ro
no ero vactu./lecarnunsie 1poou. CpaBHEHHE NECATUUHBIX IpoOel. Apudmernueckue necTBus ¢
NEeCATUYHBIMH ApoOsimu. [IpencraBieHue necaTHYHON OpoOM B BHUAE OOBIKHOBEHHOW ApOOH M
OOBIKHOBEHHOH B BH/JIE JIeCITUYHON. I IpO1IeHThI; HaX0KACHNE POLIEHTOB OT BEIUYMHBI H BETHYUHBI
no e€ mpoueHtaMm. OTHOIIEHHWE; BBIPA)KCHHE OTHOILICHHs B IpoueHTax. lIponmopnus; ocHOBHOE
CBOWCTBO Iponopuuu.Pemenne TeKCTOBIX 3a7a4 apuPMETHIECKUMHU CIIOCOOaMH.

PanunonanbHble ynciaa. [lonoxuTenbHple U OTPALATENbHBIE YHCIIA, MOLYJb YKciaa. MHOXECTBO
HEJBIX Yucel. MHOXKECTBO pallMOHAJIbHBIX YMCEIT; PAllMOHATIBHOE YUCIIO KaK OTHOLLICHUEM /n, THAe
m — LIeJN0e 4YuCllo, a B — HaTypaibHoe. CpaBHEHHE palMOHAIBHBIX 4yucesl. ApupMeTndecKue
JEeUCTBUS C paloHaNbHBIMU ynciaaMu. CBoiicTBa apudmerndeckux neictBuil. CTENeHb ¢ HENbIM
ITOKA3aTeJIEM.

HelicTBuTeIbHBIE Yncaa. KBanpaTHbIil kopeHb U3 unciia. KopeHs TpeTbeil creneHu.

V2

[Tonsatue 06 uppanmoHaIbHOM yHcie. VppaloHalbHOCTh YHCIa U HECOM3MEPUMOCTH CTOPO-
HBI U IMaroHaiu KBajapara. JleciTuuHble NpUOIMKEHNSI UPPALIOHAJIBHBIX YUCEIT.

MHOXeCTBO IeHCTBUTEIBHBIX YHCEN; MPEACTaBICHUE ICHCTBUTEIBHBIX YHCET OCCKOHEYHBIMH Jie-
CATUYHBIMU J1p0o0siMU. CpaBHEHUE IEHCTBUTENBHBIX YHCEIL.

Koopaunataas npsimasi. 300paskeHre yncen TOYKaMu KOOPIMHATHON npsaMoii. YucnoBble mpome-
KYTKH.



N3mepenns, npuodJIM:KeHUs, OlleHKH. Pa3Mepsl 00bEKTOM OKpY»Kalomero Mupa (0T 3JeMeHTap-
HBIX YacTHIl 0 BceneHHoll), AIUTEeNbHOCTh MPOLECCOB B OKpY»KarollleM Mupe. Beiienenue MHo-
KUTEJII—CTENEHH I€CATU B 3aIIUCHU YUCIIA.
[TpubmmkEHHOE 3HAaUCHNE BEJIMUMUHBI, TOYHOCTH NpuoOImkeHus. OKpyrieHue HaTypajJbHbIX YUCET U
JecATUYHBIX ApoOeil. [Ipukuaka 1 orieHKa pe3yIbTaToOB BHIYMCICHUI.

AJITEBPA
Auredpanyeckue Bblpa:keHUsl. bykBeHHbIE BbIpaXKeHUs (BBIpaXXEHUS C IepeMEHHBIMN). UncnoBoe
3HaueHue OYKBEHHOIro BbIpa)keHHus. [lomycTumble 3HaueHus nepeMeHHbIX. [loncTaHOBKa BhIpaxe-
HUI BMecTO nepeMeHHbIX. [IpeoOpazoBanne OyKBEHHBIX BBIPA)KEHUIH Ha OCHOBE CBOWCTB apHdMme-
TUYECKHX JieHcTBUA. PaBeHCTBO OyKBEHHBIX BBhIpakeHHM. TOXKIECTBO.
CreneHp ¢ HaTypaJbHBIM IIOKa3aTelneM U €€ cBolicTBa. OHOUIEHBI U MHOTOUWIEHbI. CTENeHb MHO-
rouneHa. Crio)keHue, BBIYMTAaHUE, YMHOKEHHE MHOTOWICHOB. DOpMyIbl COKpPaEHHOTO YMHO-
KEHHUS: KBaJIpaT CyMMBI M KBajpat pazHocTd. @opmyna pazHoctu kBaapatos. [IpeobpazoBanue 1e-
JIOTO BBIPAXKEHUSI B MHOTOWIEH. Pazino)keHrne MHOIOYIEHOB HA MHOKHUTEIW. MHOTOWIEHBI C OHOU
nepemeHHol. KopeHbp MHorouneHa. KBaapaTHelil TpEXUJIEH; pa3ioKEHUE KBaJApPaTHOIO TPEXUJIEHA
Ha MHOHTEIH.
Anrebpanueckas apo0b. OCHOBHOE CBOMCTBO anreOpandeckoil npobu. CrokeHue, BbIYHTAHUE,
YMHOXXCHHE, JIeJIeHUue anredpandeckux apooeit. CTeneHs ¢ 1ebIM MoKa3aTeaeM i €€ CBOMCTBA.
ParmonanbHbie BbIpakeHUs M UX peoOpa3oBanus. J[oka3aTeabCTBO TOXIECTB.
Ksanparueie kopau. CBoicTBa apu(PMETHISCKUX KBAIPATHBIX KOPHEW W UX MMPUMEHEHHE K TTPeo0d-
PA30BAHMIO YUCIIOBBIX BBIPAXKEHUN U BHIYUCIICHUSM.
YpaBHenusi. YpaBHeHHe ¢ onHOW mepeMeHHoOW. KopeHb ypaBHeHus. CBOWCTBa YHCIOBBIX pa-
BEHCTB. PaBHOCHIIBHOCTB YpaBHEHHN.
Jluneitnoe ypaBHenue. KBanpaTHoe ypaBHeHHE: ¢opMynna KOpHEH KBaJpaTHOTO ypaBHeHHUs. Teo-
peMa Buera. PemieHue ypaBHEHUM, CBOASIIMXCA K JIMHEWHBIM U KBaapaTHbIM. [IpuMeps! pemenus
ypaBHEHUH TpeThel U 4eTBEPTON cTeneHe. Pemenne qpoOHO-palinoHaIbHBIX YPABHCHHM.
VYpaBHeHHE ¢ IByMs NepeMeHHbIMU. JIMHENHOEe ypaBHEHHE C IBYMs II€PEMEHHBIMHU, ITPUMEPHI pe-
LICHUSI YPABHEHUH B LIEJIBIX YUCIIAX.
CucreMa ypaBHEHHUH C IBYMs IEPEMEHHBIMU. PaBHOCHIIBHOCTh cucTeM. CUCTEMBI ABYX JTUHEHMHBIX
YPaBHEHHUH C JIByMS IIE€PEMEHHBIMHU; PELIECHUE IOJCTAHOBKON M ciokeHueM. [Ipumepsl perieHus
CUCTEM HEJIMHENHBIX YPABHEHUN C ABYMS IEPEMEHHBIMHU.
Pemenne TeKCTOBBIX 32124 ajJredpanyecKuM crocooom.
JlexkapToBbl KOOPAMHATHI Ha MIOCKOCTU. ['padmyeckas uHTEprpeTanusl ypaBHEHHUs C ABYMs Iepe-
MEHHBIMH. ['paduiK JIMHEHHOTO ypaBHEHUS C ABYMS MEPEMEHHBIMU; YTIIOBOW KOA(DGDUIIUEHT M-
MOM; yCIIOBHE MapaUICIbHOCTH NMPSAMBIX. ['paduku mpocTermmx HeTUHEHHBIX YpaBHEHUMN: Tapabo-
na, TunepOosa, OKpy>KHOCTh. ['paduueckass MHTEpIIpEeTaUs CUCTEM YPaBHEHUH C JABYMsI IEpEeMEH-
HBIMU.
HepasencrBa.UnciioBsle HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM nepeMeHHOM. PaBHO-
CUJIBHOCTh HEpaBeHCTB. JInHelHbIe HEpaBEeHCTBA ¢ OJIHOM NepeMeHHoM. KBapaTHble HEpaBEHCTBA.
CucreMbl HEPaBEHCTB € OJIHOM MEPEMEHHOM.
OYHKINHU
@yukumu. [Ipumepsl 3aBUCUMOCTEH; MpsiMas MPONOPLHUOHAIBLHOCTh, 00paTHAs MPOMOPIIUOHANb-
HOCTb. 3aJlaHue 3aBUCUMOCTEN (QopMynaamu; BeIYUCIEHUS IO GopMysiaM. 3aBUCUMOCTH MEX]Y Be-
nnuuHaMu. [lpumeps! rpaukoB 3aBUCUMOCTEH, OTPAXKAIOLINX pPeabHbIE POIECCHI.
Yucaosble pynkuuu. [Tonstue QyHkiuu, o06mact npuMeHEHUsT W 00JacTh 3HAYCHUS (PYHKITUH.
Crnioco0w 3ananus ¢pyakiuu. ['paduk ¢pynkun. CBoiicTBa QYyHKIUHN, KX OTpaKeHUE Ha Tpaduke.
OyHKIMH, ONKCHIBAIONINE IPSIMYIO U 00paTHYIO MPOMOPLHUOHANBHBIE 3aBUCUMOCTH, UX Ipaduku u
cBoiicTBa. Jluneitnas gynkuus, e€ rpaduk u cBoiictBa. KBaapatuunas (yHnkius, e€ rpaduk u
cBoiicTBa. CreneHHple QYHKIIMHA C HATypadbHBIMH MOKa3aTeasMu 2 U3, uX rpaduku ¥ CBOWCTBA.
I'paduku Qynkumii

B=x, »=|x.
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UYucnossle nocienoBaTesbHOCTH.IIOHATHE YMCIIOBOM NOCIEAOBATENBHOCTU. 3aJaHUE IOCIEN0BA-
TEIIBHOCTH PEKYPPEHTHON GopMyiioii 1 hOpMYIIOH JI-TO WwicHa. ApuMeTHYeCKas U reoMeTpuye-
ckas npodeccuu. opMynsl -ro 4ieHa apuPMETUIECKON U TEOMETPHUECKON TPOTPECCHiA, CYMMBI
MEePBBIX M-X WICHOB. M300pakeHne 4jeHOB apu(PMETHIECKON U T€OMETPHUIECKOM MPOTPECCUil TOY-
KaMH KOOPJIMHATHOMN IUIOCKOCTH. JINHEWHBIN U 3KCIIOHEHIMAIBHBIA pocT. CI0KHBIE IPOLIEHTHI.
BEPOATHOCTDb U CTATUCTHUKA

OnucarenbHasi craTucTuka. [IpencraBienye TaHHBIX B BUE TaOnul, auarpamm, rpagpukos. Ciy-
qaiiHas M3MEHYMBOCTb. CTATUCTHUYECKHE XapaKTEPUCTUKM Habopa JaHHBIX: cpeaHee apudmeru-
Yyeckoe, MeinaHa, HanOoJbIllee U HauMEeHbIllee 3HaueHus, pasMax. IIpeacraBnenue o BBIOOPOUYHOM
UCCIICIOBAHNH.

Cayuaiinble coObITHS U BePOSAITHOCTD. [ToHATHE O CilyyailHOM OIBITE U Cly4aitHOM coObiTun. Ya-
CTOTa CIaydyaHOTO COOBITHA. CTaTHCTHMUECKHH TOIXO0J K TOHATHIO BEPOATHOCTH. BeposTHOCTH
MIPOTHBOIOJIOKHBIX COOBITHIA. Jl0oCTOBEpHBIE M HEBO3ZMOXKHBIE COOBITHS. PaBHOBO3MOKHOCTH COOBI-
tiil. Knnaccuueckoe onpeaeieHue BEpOSITHOCTH.

Kom0unaropuka. Pemenne koMOMHATOPHBIX 3a1a4 repedopom BapuaHTtoB. KomOuHaTopHoe mpa-
BUJIO yMHOXeHHUs. [lepecTanoBku U hpakropua.

I'EOMETPUA

Harasanas reomerpusi. Harnsnnele npeacraBieHus o Gpurypax Ha IJIOCKOCTH: IpsMasi, OTPE30K,
Jqy4, Yroj, JIOMaHas, MHOTOYI'OJbHUK, OKPYKHOCTb, KpYr. UeTbIpEXYroJbHUK, NPSIMOYTOJIbHUK,
KBazapar. TpeyrojibHUK, BUABI TPEYroabHUKOB. [IpaBuiibHBIE MHOTOYrOJabHUKH. B3anMHOe pacrio-
JIOKEHHUE JIBYX TPSAMBIX, IBYX OKPYKHOCTEH, MPSMOW U OKpYKHOCTH. M300pakeHHe reomMeTpu-
YecKuX (hUryp u ux KOHPUTYpaIui.

JlnuHa orpeska, momaHou. Ilepumerp mMHOroyronsHuka. Enuauisl usmepenus nanuHsl. Msmepenue
JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3aJlaHHON [UIHHBI.

Buns! yrnos. I'pagycHas mepa yria. M3MepeHne u ocTpoeHue yriioB ¢ IMOMOIIBIO TPAHCIIOPTHPA.
buccekrpuca yria.

[Tonatue miomany GuUrypsl; eqUHUALBI U3MepeHus miomany. [nomans npsaMoyroibHuKa, KBajapa-
ta. [Ipubmwkénnoe n3mepenue momanau ¢uryp Ha kiaeryatoi Oymare. PaBHoBenmkue (urypsl.
PazpesaHue u cocTaBieHre FeOMETPHUUECKUX (PUryp.

Harnsinablie npeacTaBieHust 0 MPOCTPAHCTBEHHBIX (UTypax: KyO, mapajienenumnes, npusma, nupa-
MHUJa, map, chepa, KoHyC, TUIUHIP. M300pakenne mpocTpaHCTBEHHBIX GUryp. [Ipumepsl cedeHui.
MHuororpansuky. IIpaBunbHble MHOrOrpaHHUKH. IIpuMepsl pa3BEPTOK MHOIOIPaHHUKOB, LIUJIUH-
1pa 1 KoHyca. MI3roToByieHne Mojieieil mpoCTPaHCTBEHHBIX QUTYD.

[Tonsatue 06béMa; equHHULBI 00BEMa. OOBEM NPSMOYTOIBLHOTO NapaieNienueaa, Kyoa.

[Tonsitue o paBeHcTBe ¢uryp. llenTpanbpHas, oceBas W 3epKajbHas cUMMeTpuu. M3o0paxeHue
CUMMETPUYHBIX (DuUryp.

I'eomerpuueckne gurypsl. [Ipsmbie u yribl. Touka, npsamasi, iI0CKOCTb. OTpe30K, Jayd. YTOII.
Buns! yrios. BepTukanbsHble 1 CMeKHbIE yIibl. buccekrpuca yria.

[TapamnensHble ¥ nepecekaromuecs npsmele. llepnenaukynsapasie npsMeie. Teopemsl 0 mapain-
JENBHOCTH M NEPNEHANKYIAPHOCTU NpsMbIX. [leprnienaukynsap u HakioHHas K npsMoi. CepenuH-
HBIW NEPIICHANUKYJISP K OTPE3KY.

I'eomerpuueckoe mecto Todek. CBoIcTBa OMCCEKTPUCH! yIiia M CEPEeAMHHOTO NMEepHEHAUKYIpa K
OTpPE3KY.

Tpeyronsauk. Beicota, Menuana, buccekTpuca, CpeiHss JMHUAS TPeyrojibHuKa. PaBHOOEIpeHHBIEC U
PaBHOCTOPOHHHE TPEYrOJIbHUKH; CBOMCTBA U MPU3HAKK PaBHOOEAPEHHOIO TpeyroiabHUKa. [Ipu3Ha-
KM paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyrosbHHKa. COOTHOLIEHHS MEXAY CTOpPOHAMH U
yriamu TpeyroibHuka. CyMMa yriioB TpeyrojbHHKA. BHemHue yriael TpeyrojibHuka. Teopema da-
neca. [Tonobue TpeyronpaukoB. [lpusznaku nogobus TpeyroiabHukoB. Teopema ITudaropa. Cunyc,
KOCHHYC, TAHI'€HC, KOTAHI'€HC OCTPOTO yTrila MpsIMOYTOJIBHOTO TPEYroiabHUKa U yrioB ot 0 go 180°,
* IPUBEJICHUE K OCTpOMY YIily. Penienre npsiMoyrosibHbIX TPEyroJbHUKOB. OCHOBHOE TPUTOHOME-
TPUUYECKOE TOXKIAECTBO. DOPMyYIIBI, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJHOIO H
TOTrO ke yria. PemieHue TpeyroiabHUKOB: TEOpEMa KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeyaTe/IbHbIE
TOYKH TPEYrOJIbHUKA.



YetripéxyronbHuk. [lapamienorpamm, ero cBoiicTBa M Mpu3Haku. [IpsMoyronsHuK, KBaapaT, poMo,
MX CBOMCTBA M NpU3HAKK. Tpanenus, CpeaHss JIUHNS TPAICLHH.

MHoroyroiapHuK. Beinmykiaele MHOroyroapHukd. Cymma yIjaoB BBIITYKJIOIO MHOTOYIOJIbHU-
ka.lI[paBUJIBHBIEMHOTOYT'OJIbHUKH.

OxpyxHocTb U Kpyr. Jlyra, xopaa. Cekrop, cermeHT. LleHTpanbHblil yroJl, BOMCAHHBIN yroJl; BEJIN-
YHMHA BIHUCAHHOTO yriia. B3anMHOE pacrosiokeHue NpSAMOM M OKPYXKHOCTH, IBYX OKPYKHOCTEH.
KacarenbHast u cekymiast K OKpyXHOCTH, UX CBOMCTBA. BrimcaHHble M ONMCaHHBIE MHOTOYTOJIBHUKH.
OKpyXHOCTb, BIIMCAHHAsI B TPEYTOJBHUK, U OKPYKHOCTb, OIIMCAHHAsA OKOJIO TPEYroJibHUKa. Bru-
CaHHbIE U OIMCAHHBIE OKPYKHOCTHU MPAaBUILHOTO MHOTOYTOJIbHUKA.

['eomerpuueckue mpeodpazoBanus. [loustue o paBeHcTBe duryp. [loHaTne o IBMKEHUH: OCeBast U
LEHTpaJIbHAsl CHMMETPUH, MapaJuIeTIbHBIN mepeHoc, noBopoT. [lonsaTre o mogobun ¢puryp, romorte-
THH.

Pemenue 3a1au Ha BBIYMCIIEHUE, 10KA3aTEIbCTBO U IIOCTPOEHHUE C UCIIOJIb30BAHUEM CBOMCTB M3Y-
YEHHBIX (Uryp.

HN3mepenue reomerpudeckux Beau4yuH. /imHa orpeska. PaccrosiHue oT To4ku 10 npsMou. Pac-
CTOSTHUE MEXIY NapajIeIbHbIMU IPSIMBIMHU.

[IepumeTp MHOTOYTOJIBHUKA.

JInvHa OKpY>KHOCTH, YUCIIO £, JUIMHA T1YTH OKPY>KHOCTH.

I'pagycHas Mepa yriia, COOTBETCTBUE MEXAY BEIMYMHOM LEHTPAJIbHOIO YIjla M JUIMHOM AYrH
OKPYKHOCTH.

[Tonarue mnomanu miuockux ¢uryp. PaBHOcocTaBneHHble W paBHOBenukue ¢urypsl. Ilmomanp
npsMoyrosibHUKa. [lnomanu napamnenorpamma, TpeyroibHUKa M Tpaneuuu. [lmomans mHOTrO-
yronbHuKa. [Tnomans kpyra u miomans cekropa. COOTHOIIEHHE MEXIY IUIOMAASIMU HMOAOOHBIX
¢buryp.

Pemienue 3a1a4 Ha BBIYHMCICHNUE U I0OKA3aTEIBCTBO C UCIOIB30BAHUEM M3YUEHHBIX (POPMYIL.
Koopaunarsl. YpaBaenue npsimoid. Koopaunatsel cepeaunbl oTpe3ka. @opMyra pacCTOSTHUST MEX-
Iy IBYMsSI TOUKaMH IIJIOCKOCTH, YPaBHEHHE OKPY>KHOCTH.

BexkTopsl. JlnuHa (Monynb) Bekropa. PaBeHcTBO BekTopoB.KosumHeapHbsie BekTopsl. KoopanHaTel
BEKTOpa. YMHOKEHHE BEKTOpAa HA YUCJIO, CyMMa BEKTOPOB, PA3JIOKEHUE BEKTOpA MO JBYM HEKOJ-
JUHEapHbIM BekTopaM. CKaJsipHOE IPOU3BEIEHUE BEKTOPOB.

JIOI'MKA U MHOXECTBA

TeopeTnko-MHOKeCTBEeHHbIE NMOHATHSI. MHOXECTBO, 2JIEMEHT MHOXKECTBA. 3aJjaHUE MHOXECTB
MIEPEUNCIICHUEM DJIEMEHTOB, XapaKTepUCTHUECKUM CBOMCTBOM. CTaHmapTHbIE 00O3HAUEHUS YHUC-
J0BbIX MHOXeCTB. [lycToe MHOXKecTBO U ero obo3Hauenue. [TonmmHoxkecTBo. OObEIUHEHNE U TIepe-
CEYEHHE MHOKECTB.

Nnmroctpanys OTHOIIEHUI MEXKy MHOYKECTBAMHU € TIOMOIIBIO 1UarpaMm Diinepa—BeHHa.
JuaeMeHTHhI Joruku. OnpeneneHue. AKCUOMBI U TeopeMbl. JlokazaTenbcTBO. JloKa3aTenbCcTBO OT
npoTuBHOTO. Teopema, oOpaTHast nanHoi. [Ipumep u KOHTpHIpUMED.

[lonsiTHe 0 PaBHOCUIIBLHOCTH, CIIEJOBAHUU, YIIOTPEOICHHE JIOTUYECKUX CBS30KeCaU... MO, 6
mom u monibKo 6 mom ciayuae, JOTUYECKUEC CBI3KUU, U U.

MartemaTuka B HCTOpHYecKOM pa3BUTHM. VcTopus GopMupoBaHUS NOHATHS YUCIA: HATypalb-
HBIE YHUCIIa, POOU, HEJOCTATOUHOCTh PAIIMOHAIBHBIX YHCEN JJIi TE€OMETPUIECKUX U3MEPEHUH, Up-
panmoHanbHbIe yncia. CTapuHHBIE cHCTeMbl 3amucu uucen. /[poou B Basuione, Erunte, Pume.
OTKpbITHE AECATUUHBIX apobeid. CTapuHHBIE cUCTeMbl Mep. JlecsTHuHble APOOM M METpUYEcKas
cuctema mep. [losiBieHne oTpunatenbHbIX yucea U vy, JI. Marauu kuid. JI. Ditnep.

3apoxaenue anredpsl B Heapax apupmeTuku. An-Xopesmu Poxnenne OykBeHHOM cMMBOIMKH. 1.
®epma. @. Buert. P. lekapt. UcTopust Bonmpoca 0 Hax0XJI€HUU (OPMYJT KOPHEH alredpandecKux
ypaBHEHMI, HEPA3PEIIMMOCTh B paiuKajax ypaBHEeHHI crerne HU, Oombiueil ueTsipéx. H. Tapramnbs,
JIx. Kapnano, H.X. A6ens, O. lNanya.

N300peTenne MeToa KOOPAMHAT, MTO3BOJISIONIETO MEPEBOJUTH T€OMETPHUECKUE OOBEKTHI Ha S3BIK
anreopsl. P. Jlekapt u I1. ®epma. [Ipumepsl pa3audHbIX CUCTEM KOOPIMHAT Ha TUIOCKOCTH.

3anaya Jleonapao [Muzanckoro (PuboHayum) o kponukax, yucia OuboHauyyu. 3aqada o maxmar-
HOMU JIOCKE.



Hcroku Teopun BEPOATHOCTEN: CTPAXxoBOE ei10, azapTHblie urpsl. I1. depma u b. [Tackans. . bep-
myu. A.H. KonMoropos

Ot 3emnemepust k reometpu. [ludarop u ero mxona. @anec. Apxumen. [loctpoeHust ¢ TOMOIIBIO
LUPKYJIS U JTUHEHKHU. [locTpoeHue npaBuiibHBIX MHOTOYTOJBHUKOB. Tpucekuus yria. KBampatyp»
Kpyra. Y aBoenue ky6a. Mcropus uucna m. 3omoroe ceuenue. «Hauana» EBknuaa. JI. Diinep. H.A.
Jlo6aueBckuii. Uctopus msitoro noctymnara. Copusm, mapagoKchl.

5 KJacc
IloBTOpEHHE Kypca MaTeMaTHKH

CnosxeHue ¥ BBIYMTAHUE HAaTYPAJIbHBIX YMCE. Y MHOKEHHE U IE€JICHUE HATYypPaIbHBIX
yucen. Pelenre npocTeIX ypaBHEHUH, 3a/1a4.

JInaun

PaznooOpaznsiii Mup smaui. [Ipsmas. Yactu npsimoit. Jlomanas. J{muHa muHun.
OxkpykHOCTb. YacTu OKpY>KHOCTH.

HarypajabHble unciia

3anuch ¥ YTEHUE HaTypallbHbIX uncen. Harypanbnbiii psia. CpaBHEHHE HATypaIbHBIX YHCEIL.
Uwucna v Touku Ha nipsimoid. OKpyriieHHue HaTypaIbHBIX YKcell. Perenre KoMOMHATOPHBIX
3agau.

JeiicTBUSA ¢ HATYPAJIBHBIMH YHCJIAMHU

CnoxxeHue ¥ BhIUUTAaHUE. Y MHOKEHUE U esieHne. [lopsiiok 1edcTBH B BBIUUCIECHUSAX
CreneHp uncia. 3agaui Ha IBHKEHUE.

Hcnonb3oBanue CBOMCTB JeiiCTBUA PH BHIYUCICHUSX

CBoiicTBa CIIOKEHHS U YMHOXKEHUs. PacripenenurenbHoe CBOMCTBO. 3ajauy Ha 4acTH.
3asaun Ha ypaBHUBaHHUE.

Yribl u MHOI'OYIroJbHUKH

VYron. CpaBHenue yrioB. M3mepenue yrioB. YTiibl 1 MHOTOYTOJIbHUKH.

JleanmocTb YHuCe

Henmurenu u kpatHsie. [IpocTeie u coctaBHbie ynciaa. CBOMCTBA JETUMOCTH.
[Ipusnaku nenumMoctu. [leneHue ¢ ocTaTkoMm.

TpeyroibHUKH H 4eThIPEXyroJIbHUKHU

Tpeyronsauku u ux Bujabl. [Ipsimoyronsauku. PaBeHcTBO uryp.
[Tnomaap npsMOyroibHUKA.

Apoon

Jomu. [Tonstue apo6u. OcHOBHOE CBOMCTBO ApoOu. [IpuBenenue npobdeit k
obmemMy 3HameHarento. CpaBHeHue apooeit. HatypanbpHbie unciaa u 1poou.

HeiicTBus ¢ 1podAMH



Crnoxxenue u BeiuuTanue apodeit. Cmemannpie Apoou. ClIoKeHUe U BBIYUTaHUE

CMEIIaHHBIX Apo0ei. YMHoxeHnue npobeii. Jlenenne npodeii. Haxoxxnenne yactu

IEJIOTO | IIEJIOTO T10 €r0 YacTH. 3a7a9i Ha COBMECTHYIO padoTy.
MHoOrorpaHHuKHu

N306pakenue reomerpuueckux tei. [apamnenenunen. O6beM napaienenunea.
IInpamuna.

Tadauubl U AUATPAMMBI
Urenue u cocrapiienue tadnuil. Juarpammel. Onpoc oOIeCTBEHHOTO MHCHHUS.
Hrorosoe nosropenue S kiacca

JleficTBUS ¢ HATYpaJbHBIMU YUCIaMH. JlemumocTh uncen. JlecTBus ¢ Apoosmu.
TekcToBbIe 3a1a4K. DIEMEHThI TEOMETPUH.

6 xnacc

JApo6u n npoueHTsI
Yro MbI 3HaeM 0 Apo0sx. Beruncnenus ¢ Apoosmu. « MHOT03TaXXKHBIE» TPOOH.
OcHoBHbIE 331a4M Ha ApoOH. UTo Takoe mporeHT. CTon0vareie U KpyroBble AUarpaMMbl.
IIpsiMble HA NJIOCKOCTH M B IPOCTPAHCTBE
[Tepecekaronuecs npsimeie. llapannensubie npsiMbie. PaccTosinue.

JecaTuunbie a1podu
Jecsatuynas 3amuch apodeit. JlecaTuanbie 1poOu 1 MeTpUIecKas cucteMa Mep. [lepeBo 0ObIKHO-
BEHHOH po0H B necaTnyHyto. CpaBHEHHE JECATUYHBIX APOOECH.
JelicTBHSA ¢ 1eCATUYHBIMH APOOSIMHU
CrnoxeHue ¥ BBIYUTaHUE AECATUYHBIX Apo0eil. YMHOXKEHUE U JeNeHHEe AeCATUIHOMN qpodu Ha 10,
100, 1000. YMHOXKEHHE AECATHUHBIX IpoOei. Jlenenue necsatuyHbIx qpodeit. Jlenenne aecaTHIHbIX
npobeit (mpoaoimkenue). OKpyrieHue ASCATUIHBIX ApoOeii.3amaun Ha IBKCHHE.
OKpyx HOCTH
Okpy>XKHOCTh U TipsiMas. [[Be OkpykHOCTH Ha T1ockocTu. [locTtpoenne TpeyronbHuka. Kpyribie
Tena.
OTHoO1IEeHNS U TPOLEHTHI
UYro Takoe oTHOLIECHKE. JlelleHne B TaHHOM OTHOLIEHUH. «[ 1aBHas» 3aaya Ha MPOLEHTHI. Bripa-
KEHHE OTHOLIEHUS B POLICHTAX.
Cummertpus
Ocesas cummetpust. Och cummeTpun Gurypsl. LleHTpansHas cuMMeTpus.
Boipakenusi, popmy.ibl, ypaBHeHUs
O MaremaTH4ecKOM si3bIKe. ByKBEHHBIE BBIpAKEHHUS M YUCIIOBBIE MOACTAaHOBKU. @opMyJibl. Beruuc-
nenus o ¢popmynaMm. @opmyIibl JJIMHBI OKPY>KHOCTH, IJIOLIAAN Kpyra 1 00bEéMa mapa. Yto takoe
ypaBHEHHE.
Ieable yncaa
Kaxkue uucna HazpiBatoT nensiMu. CpaBHeHUE LebIX yrcenl. CioxkeHue 1eNbIX uncel. Berunranue
LIEJIBIX YUCEN. Y MHOKEHHUE U JIEJIEHNE LEJIbIX YUCEIL.
Mmuo:xectBa. KomOnnaropuka



[TousiTue MHOKecTBa. Oniepanivi HaJ MHOXKEeCTBaMU. Perienue 3aad ¢ moMoIIb0 KpyroB Jitiiepa.
KomOunaropHsie 3agaun.
PanuoHajgbHbIC YHCTIA
Kakwue yncna Ha3pIBatoT paiioHabHBIMU. CpaBHEHHE pallMOHAIBHBIX yncen. Moayns yucna. Jlei-
CTBUS C pallMOHAIBHBIMU ynciaamMu. YTo Takoe koopAuHaThL. [IpsMoOyronbHbie KOOPAUHATHI Ha
MJIOCKOCTH.
MHOroyroJibHUKH 1 MHOTOTPAHHUKH
[Tapamtenorpamm. ITnomanu. IIpusma.

IloBTOpEHUE

7 kiaace
Auredpa
Breipaxenus, ToxkecTBa, ypaBHeHUs. UncI0BbIE BBIpaXKEHUS ¢ IepeMeHHbIMU. [IpocTenmme
npeoOpa3oBaHus BEIpaKEHUN. Y paBHEHHE, KOPEHb ypaBHEeHM. JIMHEHOE ypaBHEHUE C OJTHOM Tie-
peMEHHOM. Perienne TEKCTOBBIX 3a7a4 METOJOM COCTaBIIEHUs ypaBHEHUIN. CTaTUCTUUECKUE XapaK-
TEPUCTUKH.

@Oyuxumuu. OyHKIuMsA, 061acTh onpeaeneHus GyHKIuU. Beraucnenue 3HaueHuid GyHKIMU 10 Gop-
myine. I'padux dbyakuum. [psmas mpomnopimoHaTbHOCTE U ee Tpaduk. JInHeiHas QyHKIUS U ee
rpadux.

Crenenb ¢ HATYpaJbHbIM NMOKa3aTejeM. CTeneHb C HaTypaJlbHbIM MOKA3aTEIEM U €€ CBOMCTBA.
Onuounet. OYHKIMK Y = X, Y = XM HX TPAdUKH.

MHuorowienbl.MHorowieH. CroxeHue, BbIUMTAHHE W YMHOKEHHE MHOTOWIEHOB. PasnoxeHue
MHOT'O4JIEHOB Ha MHOKUTEJIH.

®opMyIIbI COKpPALIEHHOT0 YMHOKeHust . Popmyisl (a = b)’= a” + 2ab + b?, (a + b)’=a’ + 3a’b +
3ab® £ b’, (a £ b) (a’+ab + b®) = a’ + b’ [Ipumenenne GopMyIT COKPALICHHOTO YMHOXCHHS B PE0O-
Pa30BAHMAX BBIPAXKCHUM.

CucreMbl JIUHEHBIX YypaBHeHuil.CucTeMa ypaBHEeHH. PenieHne cucTeMbl IByX JIMHEHHBIX ypaB-
HEHUH C ABYMsI IEPEMEHHBIMU M €0 T€OMETpUUYECcKas MHTEpIpeTanus. Penienre TeKCToBbIX 3aaau
METOJI0M COCTAaBJICHUSI CUCTEM YPABHEHUM.

I'eomeTpus

HavanbHble reomerpuuyeckue cBeeHusi. HauansHble oHATHS IIIaHUMETpUU. ['eoMeTpuueckue
¢urypsl. [lonstie o paBeHctse ¢puryp. Orpesok. PaBeHcTBO 0Tpe3koB. JmiHa OTpe3ka U ee CBOM-
cTBa. Yroia. PaBeHcTBO yriioB. Bennuunayria u ee cBorictBa. CMEXHBIE U BEPTUKAJIbHBIC YTJIBI U
UX CBOMCTBA. [leprieHAMKYIIApHBIE TIPSIMBIE.

Tpeyroabuuku. Tpeyronpuuk. [Ipu3Haku paBeHCTBA TPEYTOABHUKOB. [lepnieHIuKysap K OpsiMoH.
MenuaHbl, OUCCEKTPUCHI M BHICOTHI TPEYTroJIbHUKA. PaBHOOEIPEHHBIN TPEYroJbHUK M €r0 CBOWCTBA.
OcHOBHbBIE3a/1a4M Ha IOCTPOEHUE C IOMOUIBIO IUPKYJIS U JIMHEHKU.

I[apanaeabHble npsamele.l[pu3Haky napawieIbHOCTH NPSIMBIX. AKCHOMA Napalieib-

HBIX NpsAMbIX. CBOMCTBA NMapayIeIbHbIX MPSMBIX.

CooTHOIIEHHSI MY CTOPOHAMM M YIJIaMH TpeyrojabHuka. Cymma yriioB TpeyroyibHuka. Co-
OTHOILIEHUS MEKy CTOPOHAMHU M YIJIaMH TpeyroibHuka. HepaBeHcTBO TpeyronpHuka. Hekoro-
pBI€ CBOICTBA NPSMOYTOJIBHBIX TPEYroJbHUKOB. [IpU3Haku paBeHCTBA IPSIMOYTOJIbHBIX TPEYTOJIb-
HUKOB. PaccTosinue oT Touku 10 nmpsiMoi. PaccTosiHue Mexay napaiieabHbIMUA MPSIMBIMU. 3aaquu
Ha IIOCTPOEHUE.

8 kiace
Auaredpa
PanuonanbHblie 1podu. Parmonanbaas 1pods. OCHOBHOE CBOHCTBO APOOH, COKpAIIEHUEIPO-

Oeii/ToxnecTBEHHbIE TPE0OpPA30BaHUS PALIMOHATIBHBIX BBIPAKEHHH.

KBaaparubie kopuu. [Torstue o6 nppanroHansHbeIX ynciaax. OOIue CBEACHUS O NeHCTBUTEIBHBIX
yrcnax. KBaaparueiif kopens. [IoHsTHE 0 HAX0XKICHUN TPUOIMKEHHOTO 3HAYEHUS KBAaJAPATHOTO
kopHsi. CBOMCTBA KBaipaTHRIX KopHeH. [IpeoOpa3zoBanus BeIpaKeHUH, COIEPKAINUX KBaAPATHHIE
KOPHH.



KBaaparubie ypaBHenusi.KagpatHoe ypasuenne. opmyina KOpHE KBaipaTHOTO YpaBHEHHS.
Pemrenne panmonanbHbIX ypaBHEHMN. Pemienne 3aaa4, npuBOASIIMX K KBaIpaTHbIM YPABHEHUSAM U
MPOCTEUIIUM pallMOHATBHBIM YPABHEHUSIM.

HepaBencrBa. UncioBbie HEpaBEHCTBA U UX CBOMCTBA. [oWIeHHOE CIOKEHUE U YMHOKEHUE YHC-
JIOBBIX HepaBeHCTB. [lorpenHocTs U TOYHOCTh NpUOIMKeHus. JInHeliHbIe HepaBEeHCTBA C OAHOM
MEPEMEHHOMN U UX CUCTEMBI.

CreneHb ¢ HeJbIM NOKa3aTeseM. JJIeMeHThI CTaTHCTHKH. CTENEHb C 1IEJIbIM [10Ka3aTeIeM U €€
cBoiicTBa. CTaHmapTHBIN BU yncia. [[puOInKeHHBIN BRIUMCICHUS.

I'eomeTpus
YeT1bipexyrojabHUKA.MHOTOYTOJIbHUK, BBIMYKJIBI MHOTOYTOJIBHUK, YE€ThIPEXYroyibHUK. [Tapamne-
JIorpamM, ero CBOMcTBa 1 npusHaku. Tpaneuus. [IpsmMoyronsHuK, poM0O, KBaIpaT, X CBOMCTBA.

OceBas 1 LIEHTpaJIbHasl CHMMETPUHU.

ILnomans. [londarue miomaau MHOroyrojasHuka. Inomaay npsamMoyroiabHuKa, apauiesorpaMma,
TpeyrosbHuKa, Tpaneuu. Teopema I[udaropa.

ITono6ubie TpeyroabHukH. [Tonobubie TpeyroasHuky. [Ipu3Haku momxoOust TpeyronbHUKoB. [Ipu-
MEHEeHHEe MOoA00us K J0Ka3aTeIbCTBY TEOPEM U peleHuto 3a1ad. CHHYC, KOCHHYC U TaHT€HC OCTPO-
r0 yria npsiMOYrojbHOTO TPEYrOJIbHUKA.

OxpyxHoCcTb. B3annmMHOE pacnionokeHue npsiMoi U oKpykHocTH. KacarenbHas K OKpY>KHOCTH, €€
CBOMCTBO U Npu3HAK. LleHTpalibHbIE U BIMCAaHHBIE YIibl. YeThIpe 3aMedaTeIbHble TOUKH TPEYTOJlb-
HUKa. BrincanHas u onucaHHas OKpYKHOCTH.

9 knacc
Auredpa
KBagparnunas ¢pynakuus. Oynkius. CoiictBa GpyHkiuil. Kanparusiii Tpexunen. Pasnoxxenue
KBaJIpaTHOT'O TpeX4jeHa Ha MHOKUTENN. DyHKIHS y = ax*+ bx + ¢, eé cBoiicTBa 1 rpaduk. Hepa-
BEHCTBA BTOPOM CTEIIEHU C OJHOM NIepeMEHHON. MeTo MUHTEPBAJIOB.

YpaBHeHHs] 1 HEPABEHCTBA C 0JIHOI mepemMeHHoii. [{enbie ypaBHeHnus. HepaBeHcTBa BTOpOM
CTEIEHM C OJTHOU MepeMeHHOW. MeTOo1 MHTEpBaJIOB.

YpaBHeHus1 M HEPABEHCTBA C ABYMs IePeMEHHBIMHU. Y PaBHEHUE C IBYMsI [IEPEMEHHBIMU U €TI0
rpaduk. CUCTEeMBbI YypaBHEHU BTOPOU cTereHu. Pemenne 3a1a4u ¢ moMOIIBI0 CUCTEM YpaBHEHUN
BTOpOI creneHu. HepaBeHCTBa ¢ IByMsI IEPEMEHHBIMU U UX CUCTEMBI.

IIporpeccuu. Apudmerndeckass u reoMeTpudecKas nporpeccuu. @opMyIsl N-ro 4jaeHa U CyMMBI
NEPBBIX NWIEHOB Mporpeccur. beckoHeyHo yObIBaroIas reoMeTpryecKas porpeccHs.

DJieMeHThl KOMOMHATOPUKH M TeOPHHU BeposiTHOCTell. KoMOnHaTOpHOE MPaBUI0 YMHOKECHHUSI.
IlepecraHoBKH, pa3melieHus1, coueTanusl. OTHOCUTEIbHAS YacTOTa U BEPOATHOCTh CIy4aitHOTO CO-
OBITHSL.

I'eomeTpus

BekTopbl.Onpenenenue BEKTopa, Ha4ajio, KOHEI, HyJIEBOM BEKTOP, IJIMHA BEKTOPA, KOJJTMHEAp-
HbIE, COHAINpPaBJICHHBIE, IPOTUBOIIOJIOKHO HANIPABJICHHBIE, pAaBHBIE BEKTOPHL. 0003HAYCHHUE U H300-
paxeHue BeKTopoB. OTKIagbIBaHUE BEKTOPA OT JAHHOM TOUYKH.

CrnosxeHue ¥ BBIYMTAHUE BEKTOPOB. 3aKOHBI CJI0KEHUS, ONPEAEIEHUE CYMMBI, IIPABUIIO TPEYTOJIb-
HUKa, IpaBwIo napayuienorpamma. [loctpoenne BekTopa, paBHOIO CyMME JIBYX BEKTOPOB, HCIIOJIb-
3y MpaBUjia TPEYroJbHUKA, MapajijieiorpaMMa, MHOTOYroJibHUKA. [IoHsITHE pa3HOCTH IBYX BEKTO-
POB, IPOTUBOIIOJIOKHBIX BEKTOPOB.

Omnpenenenre yMHOXKEHHsI BEKTOpA HA YUCIIO, CBOMCTBA. [I[puMeHeHne BEKTOPOB K PELLIEHUIO 3a/1a4.
TEOPEMBI O CPEIHEN JTMHUU TPANEUU U AITOPUTM PELICHMS 3a]1a4 C IPUMEHEHHEM 3TOH TEOPEMBI.
Metoa koopauHat.JlemMMa 0 KOJUIMHEApHBIX BEKTOpax. TeopeMa 0 pa3ioKEeHUH BEKTOpa 110 ABYM
JAHHBIM HEKOJUIMHEAPHBIM BeKTOpaM. [IoHsATHE KOOpaAMHAT BEKTOpa, KOOPJAMHAT CYMMBI U Pa3HO-
CTH BEKTOPOB, IPOU3BEACHUS BEKTOpA HA Ynciio. POpMyJibl KOOPIMHAT BEKTOPA YepE3 KOOPAUHATHI
€ro KOHIIa ¥ Hayasa, KOOPJAUHAT CEpEAUHbI OTPE3KA, JIIMHBI BEKTOPA U PACCTOSIHUS MEXAY ABYMS
TOYKaMH. Y paBHEHUE OKPYKHOCTH U MpsAMOi. M300paxeHne OKpyKHOCTH U IPSIMOii, 3aJJaHHBIX
YPaBHEHUSAMH, IPOCTEHUIINE 3aa4l B KOOpJAUHATAX.

CooTHOIIEeHUSI MKy CTOPOHAMH M YIJIAMH TpeyroJbHuka. CkajisipHoe pou3Be/leHue BeK-
TopoB.OnpeneneHue CHHyca, KocuHyca U Taurerca yrioB oT 0° 1o 180°, hopmymisl 1715t BEIYHCIIC-



HUs KOOPAWHAT TOYKH, OCHOBHOE TPUI'OHOMETPUYECKOE TOKAECTBO. DOpMyI1a OCHOBHOIO TPUTO-
HOMETPHUYECKOI0 TOXKJIECTBA, IpocTeiiiue popMyIbl npuBeaeHus. Gopmysia MIomMaal Tpeyroib-
HuKa. TeopeMbl CHHYCOB ¥ KOCHHYCOB. MeTO/IbI TPOBEACHUS U3MEPUTENBLHBIX padoT. Teopema o
CKaJISIPHOM NPOM3BEJICHUM IBYX BEKTOPOB U €€ CICICTBUS.
JITMHA OKPYKHOCTH M IJI0IAAL Kpyra. OnpeaeneHue NpaBuiIbHOI0 MHOTOYTOJIBHUKA, (OopMyIIa
IUIs1 BBIYMCIICHUS yI1a IPABUIIBHOIO /1 - YTOJbHUKA. TeopeMbl 00 OKPYKHOCTSAX: OUCAHHOM OKOJIO
IIPaBHWJIBHOI'O MHOTOYTOJIbHUKA M BIMCAHHOM B MPAaBUJIbHBIA MHOTOYTOJIbHUK. DOpMYIIbI 11 BbI-
YHCJICHUS IUIOIIAIN IIPABUIBHOTO MHOTOYTOJIBHUKA, €0 CTOPOHBI M paJinyca BIIMCAHHON OKPY>KHO-
cti. DOpMyJIbI INIMHBI OKPYXKHOCTH U JUIMHBI 1YTH OKPYKHOCTH. POPMYJIbI ILUIOIIAAN KPYTa U KPY-
TOBOI'O CEKTOpa.
JBuaxenus.Ilonstie oToOpakeHus MIIOCKOCTH Ha ce0st U ABKeHMs. CBONCTBA JBM)KEHUH, OCEBOM
U LeHTpaabHOU cuMmMmeTpun. [loHATre napamieabHoro nepeHoca. OCHOBHBIE JTalbl JOKA3ATEIb-
CTBA, 4TO NapaJIEIbHBIN IEPEHOC €CTh ABUKEHUE. [IoHATHE TOBOpPOTA. T0KA3aTEIBCTBO TOTO, YTO
IIOBOPOT €CTh JABH)KCHHUE.
HauanbHble cBeleHUs U3 cTepeoMeTpHu.MHOTOTpaHHUK, IPU3Ma, MapajuiesenuIes, 00beM Tena,
CBOICTBA MPSIMOYTOJILHOTO Napaenenunena, nupamuaa. LHiununap, konyc, chepa u map.

00 akcnomax miaHuMeTpuu.O3HAKOMIIEHHE C CUCTEMON aKCHOM, ITOJIOKEHHBIX B OCHOBY
u3ydeHus kypca reometrpun. [Ipeacrapnenne 06 OCHOBHBIX 3Tanax pa3BUTHUSI TEOMETPUN

TemaTnyeckoe MIIAaHNPOBaHUE

5 kaacce

N3ydaemeblii MaTepua KonuuectBo yacoB

9]

IToBTOpPEHHE Kypca MATEMATUKH HAYAJIbHOM IKOJIbI

Crno’keHne ¥ BEIYUTaHHUE HaTypaJIbHBIX YHUCCII

YMHOXKEHUE U ACJICHNUC HAaTypaJIbHBIX YHUCCII

Pemienue nmpocThIX ypaBHEHUH, 3a1a4

BBonHas koHTpOIBHAS paboTa

JInaun

Pa3zHooOpa3zHblit Mup THHUI

IIpsamas. Yactu npsimoit. JIomanas

JnuHa muHumn

— = N WL = =] N =

OxkpyxHOCTh. YacTH OKpYKHOCTH

HarypajabHble unciia 12

3anuch U YTeHue HAaTypaJIbHBIX YUCCJI

Hatypanbhsliii psin. CpaBHEHNE HaTypaIbHbBIX YHCEI

OxpyrieHre HaTypaabHbIX YHCE

Perenne KOMOMHATOPHBIX 32714

2
2
Uucna v TOYKH HA TIPSAMOM 2
2
3
1

Konmponvuaa paboma Nel no meme «Hamypanohnuie uucaa. Jlunuuy

JeiicTBUSA ¢ HATYPAJIBHBIMH YHCJIAMHU 25

CrnoskeHne 1 BEIYUTaHHE

YMHOXEHHUE U IeJICHIE

Crerneus yucia

3amayn Ha IBHKECHUE

5
7
[Topsitok 1eCTBUI B BBIYMCIEHUAX 3
3
6
1

Konmponvuas paboma Ne2 no meme «/leticmsust ¢ HamypaibHbLMU YUCTIAMUY

Hcnonb30BaHne CBOMCTB IeHCTBUH NMPU BHIYHCIEHUAX 10




CBoiiCcTBa CITOKEHUSI U YMHOKEHHUSI

PacrnipenemrensHOE CBOMCTBO

3amayu HaA YacTU

3aauy Ha ypaBHUBAaHUE

Yrael n MHOI'OYIrOJIbHUKHA

VYron. CpaBHEeHUE yIiIOB

N3mepenue yrios

Vrael u MHOT'OYT'OJIbHUKHU

Koumponvnas paboma Ne 3 no meme «HMcnonv3o6anue ceoticma oeticmeuii npu
BbIUUCTCHUAX. YeNbl U MHO20Y20IbHUKU»

— NN W W

JleanumocTb YuCe

[
N

JenuTtenu u KpaTHbIE

IIpocTsle 1 cOCTaBHBIE YKCIIA

CBoiicTBa 1€ IUMOCTH

[IpusHaku nenumMocTu

Jlenenue ¢ octaTkom

TpeyroibHUKH H 4eThIPEXyroJIbHUKHU

TpeyroJbHUKU U UX BUIBI

[IpssMOyronbHUKH

PaBencTBO uryp

[Tnomaas mpsSAMOYToJIbHUKA

Koumponvnas paboma Ne 4 no meme «/[enumocmso uucen. Tpeyeonoruxu u ue-
MbIPexy2oNbHUKUY

= NN | C] W W] W[ W

Apoon

Hommn

[Tonsitue npodu

OCHOBHOE CBOMCTBO ApOoOH

[IpuBenenue apoOeii k 001IEMY 3HAMEHATEIIO

CpaBHenue npobeit

Hatypanbhble uucna u gpodu

Koumponvnas paboma Ne 5 no meme «/[poou. TpeyeonvHuku u yuemsoipexyeoiib-
HUKUY

JeiicTBus ¢ 1podAMM

CrnosxeHue U BBIYUTAHHE TPOOeit

CwMmerianubie 1poou

CrokeHue ¥ BRIYUTAHUE CMEIIaHHBIX Ipo0eit

YMHOXeHHE Apooeit

Henenne npobeii

HaxomneHHe HaCTH 1ICJI0Tr0 U ICJI0To 1Mo €ro 4aCcTu

3amauu Ha COBMECTHYIO paboTy

Koumponvnas paboma Ne 6 no meme «/leticmausi ¢ Opobosimuy

el B AR AR AR AR N SN RV,

MHOrorpaHHuKH

[
(—]

N300pakeHre TeOMETPHUYECKUX TEI

[98)

[Tapamenenumnen

N




O0bem napaienenumneaa

[Tupamuna

Tabauuel U AUATPAMMBI

YreHne U coCTaBIIEHNUE TAOJIHII

JnarpaMmbl

Ornpoc 001IeCTBEHHOTO MHEHUS

HTorosoe noBTropeHue 5 kiacca

JleficTBHs ¢ HATYpaJIbHBIMU YUCIIAMU

JemuMocTth uncen

JevicTBus ¢ 1po0sMu

TekcToBBIE 3a1aUN

DJIEeMEHTHI TEOMETPUH

Konmponvnas paboma Ne 7 no meme «Mmozcosas KoHmponvhas pabomay

HrToro

N = =N NN =S| W|W|ee| N W

—_
()

6 KJIacc

N3ydaemeblii MaTepua

KonnuecTtBO yacoB

IloBTOpEHHE Kypca MaTeMaTHKH S Kjacca

6

JIecTBYs ¢ HATYpaIbHBIMU YACIAMU

JlelicTBust ¢ 1poOIMu

Pemienue nmpocThIX ypaBHEHUH, 3a1a4

DJIEMEHTHI T€OMETPUH

BBoanast koHTpOJIBHAS paboTa

Uy Y PN S

JApo6u 1 npoueHThI

N
=y

Yto MBI 3HaEM 0 IpOOsIX

Beruncnenus ¢ npo0simu

«MHOTOAITaKHBIE TPOO»

OCHOBHBIE 3a71a4 Ha IpOOH

YT0 TaKoe NMPOLEHT

Cron0yartbie ¥ KpyroBble TUarpaMMbl

Koumponvnas paboma Nel no meme «/[pobu u npoyenmuol »

IIpsiMble HA MJIOCKOCTH M B IPOCTPAHCTBE

IIepecekaromuecs mpsimMble

[TapamiensHble npsiMbIe

Paccrosiaue

NN N e =Wl BN W] o

decaTnuHbie 1podu

[
(=)

Jecstnunas 3anuch npooeit

Jlecsatuunble 1poOu M MEeTpUYecKas CUCTEMa Mep

ITepeBoa OOBIKHOBEHHOH APOOH B ACCATHIHYIO

CpaBHEHHUE IECATUYHBIX IpOOEH.

Koumponvnas paboma Ne 2
no meme «/lecamuunvie Opoou»
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JeiicTBus ¢ JeCATUYHBIMU APOOSIMH

CrokeHue ¥ BRIYUTAHUE JIECATUYHBIX Ipo0ei

YMHOXEHUE U JIeJIieHue aecs TuaHoi npoou Ha 10, 100, 1000

YMHOKEHUE ACCITUYHBIX Apo0eit

Jlenenue necaTHYHBIX ApoOeit

D | WA~




Jlenenue AecATHUHBIX ApoOe (pooIKeHne)

OKpyTJIeHHe NeCATUYHBIX Ipo0ei

3amaun Ha IBUKECHUE

Koumponvnas paboma Ne 3no meme
«/leticmeus ¢ OecsamuunbiMu OpoOAMUY

— N | W |

OKpyx HOCTH

OKpy’>KHOCTb U IIpsiMast

JIBe OKpY>KHOCTH Ha IJIOCKOCTH

ITocTpoenue TpeyrojbHUKa

Kpyrasle Tena

N[NNI @

OTHomeHus " MPOEHTbI

.
9}

YT10 Takoe OTHOIIEHUE

I[GJICHI/IG B JaHHOM OTHOLICHHU

«["maBHas» 3a/1aua Ha IPOLICHTHI

BeIpaxxeHue OTHOLIEHUS B IPOLICHTaX

Koumponvnasa paboma Ne 4no meme « Omuowtenus u npoyeHmuly

CummMmetpust

OceBas cuMMETpHUs

Ocb cummerpun purypol

LlentpanpHas cuMMeTpus

W W NDR| =B W| W

Breipaxkenus, popMyJibl, ypaBHEHHS

o
w

O MaTeMaTHYECKOM SI3ELIKE

ByKBeHHBIe BBIPAKCHUA YU YU CJIOBBIC TIOJACTAHOBKHU

®opmynbl. Beraucnenns no Gpopmynam

@DopMyIibl JUIMHBI OKPY>KHOCTH, TJIONIAM Kpyra 1 00bEMa mapa

UYto Takoe ypaBHEHUE

E-NAOSEN S A (S V)

eanle yncia

.
9}

Kaxkue uncia Ha3bIBaIOT OeJabIMU

CpaBHEHHE EIBIX YUCEI

CnosxeHue MEeNBIX YHucel

Brranranue LOEJIBIX YUCEIT

YMHOXKEHUE U JACICHHUEC LCJIBIX YUCCII

Koumponvnas paboma Ne Sno meme «Lenvie yucia»

MHuo:xecTBa. KomOunaTopuka

IloHaTue MHOXecTBa

Onepauml Haa MHOKECTBaMU

Pemienue 3aga4 ¢ momoliipio Kpyros Jidniepa

Kombunartophsle 3a1aum.

Do —| KWW ol

PanymonajnHbBIE YHCIa

[
N

Kakwne uncna Ha3sIBaIOT panuoHaJIbHBIMU

CpaBHeHME palMOHAIBHBIX YKcen. Moaynb yncia

JlelicTBUA ¢ pallMOHAILHBIMU YUCIIAMU

UYT0 Takoe KOOpAUHATHI

IIpssMOyTONIBHBIE KOOPAMHATHI HA MIJIOCKOCTH

Koumponvnas paboma Ne 6no meme « Payuonanvnvie uucia»

— | WIN[n| W[ DN

MHOroyroJibHUKH ¥ MHOTOTPAHHUKH




[TapannenorpamMmm

ITmonraan

IIpusma

Koumponvnas paboma Ne 7no meme« Mno2oy2onbHUKU U MHO20CPAHHUKUY

IloBTOpPEHUE

JlpoOu 1 IpOIIEeHTHI

Jecstnunbie 1podu

Ilennie yncna. PanimonanbHbie Yncia

Konmponvnas paboma Ne 8no meme «Mimozoseas konmponvHas pabomay

— = (= = S =] W W W

UTOIro

170

Paznen

KomnuectBo
4acoB 10 pa3-
ey

Kiacc (u.)

KJ1acC

KJ1acCC

KJ1accC

KJIaCC |KJjI1accC

Anreopa (340 yaco)

Auredpa-7 kiaace

102

BoIpaxeHus, TOKAECTBA, yPaBHECHUS

21

OyHKIIUU

11

CreneHb ¢ HaTYpaJbHBIM [TOKa3aTeIeM

14

MHOTro4JIeHbI

19

DopMyJIbl COKPAILIEHHOTO YMHOXEHUS

18

CucreMbl TMHENHBIX YpaBHEHUN

15

IToBTOpEeHHE

Auaredpa- 8 kiacc

102

PanmoHanbHbIe TpoOH

23

KBanpaTHbie KOpHH

19

KBanpaTHbie ypaBHEHUS

21

HepaBenctpa

20

CTteneHsn C LIEJIbIM IT0Ka3aTeIeM. DIEMEHThI CTaTH-
CTHUKH

11

Auaredpa — 9 kiacc

136

KBangparnunas QyHKus

28

YpaBHEHUS U HEPABEHCTBA C OJHOM EPEMEHHOMN

17

YpaBHEHMS U HEPABEHCTBA C ABYMS [IEPEMEHHBIMU

20

Apudmerndeckas ¥ reOMeTpuiecKas Iporpeccuu

19

DneMeHThl KOMOMHATOPUKU U TEOPUH BEPOSTHO-
cTel

12

I'eomeTpus

(204 yaca)

I'eomeTpus — 7 knacce

68

HauanbHbie reOMCTPHUICCKUC CBCIACHUA

10

TpeyroasHUKH

17

[lapajutenbHbIC IPAMBIE

13

CooTHOIIEHHS MEX1Yy CTOPOHAMU U YIIIaMU
TPEYrOJbHUKA

18




[loBTOpEeHUE 10 4 10
I'eomeTpus — 8 kaace 68

UeThIpexyrojJbHUKU 14
[Imomans 14
[TonoOHbIE TPEYTONBHUKH 19
OKpY>XHOCTh 17
I'eomeTpusi- 9 kiacc 68

BexTopsl 9
MeTto1 KOOpAUHAT 11
CooTHOIIEHNST MEXly CTOPOHAMU U YIIIaMU 12
TpeyrojbHuka. CkalsipHOe IPOU3BEIeHNE BEKTOPOB

J[muHa OKpYKHOCTH U IUTONIAJb Kpyra 12
JBrKEeHUS 12
OO0 akcuoMax IIaHUMETPUHN 2
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